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Editorial 


Shoreham Harbour, 


Many people in this country probably will think of Shoreham 
only as a small seaside town near the well-known watering places 
of Brighton, Hove and Worthing, and merely possessed of two 


fine Norman churches and other old buildings. Shoreham-by-Sea, 
however (formerly known as New Shoreham to distinguish it from 
the earlier village, a mile distant), besides being an ancient town, 
possesses quite a good harbour and deals with an appreciable 
amount of water borne traffic, 

Our readers will therefore study with interest the article by 
Capt. A. G. Stephenson, in which he outlines some proposed 
modern improvements at the port, traces back its history to Saxon 
times, and gives a brief outline of the physical changes in the 
coastline that have occurred. Of particular interest is the reference 
to the many engineering sea defence works which have been 
carried out from time to time in efforts to maintain access to the 
harbour in spite of the continuous easterly littoral drift of shingle 
along the Sussex Coast, which even now appears to show a ten- 
dency to block the present harbour entrance, 

The trade of the Port of Shoreham has shown a progressive 
ncrease since 1880 and it appears that in order to provide for future 
developments in mercantile business and to cope with the large 
coal shipments which will be required for the enlargements con- 
iemplated by the British Electricity Authority and the Brighton, 

love and Worthing Gas Company, important new works are 

lanned by the Shoreham Harbour Trustees. 

The coal demand for the two undertakings will ultimately reach 
£90,000 tons per annum, and this in itself has presented some 
| .ajor engineering problems, The existing colliers of 1,500 tons 

pacity, which are the largest vessels which can enter the harbour 

present, will have to be replaced for economic reasons by ships 
c! 4,000 tons capacity. It is therefore necessary to increase both 
c-pth and width of the harbour entrance, the lock, the channels 
t. the coal wharves and, at the same time, to cater for increased 
n ereantile shipping. 

The financial aspects of the schemes, amounting to more than 
4 ,500,000, and the final arrangements made as to payment, 
tczether with the division of responsibility between the Electricity 
acd Gas Authorities and the Harbour Trustees for maintenance, 
d edging and engineering maintenance of the various structures, is 
il.teresting and shows a degree of co-operation worthy of note. No 
doubt these arrangements and the new works will prove of great 
benefit to the continued prosperity of the port. 





Comments 





Tidal Models, 

On a following page is published a letter we have received from 
Prof. J. Allen upon certain points centained in Dr. Doodson’s 
paper, which was printed in our January issue, 

We are in agreement with the Professor’s statement that there 
are two contributing influences which should be taken into account 
in considering ‘‘ resistance ’’ in tidal equations for the construction 
of models, i.e. (i) textural roughness of the channel and (ii) 
changes of cross section, bends, exposed projections, and so on, 
The latter is likely to be an important item in most cases, but we 
think less so in such instances where the water is deep either in 
the actual river or by reason of considerable exaggeration of 
vertical scale of the model. 

In considering the many purposes for which tidal models are 
constructed, Prof. Allen draws attention to the fact, mentioned in 
our Editorial of January last, that engineers require models to give 
them information as to the effect of proposed works upon siltation 
and erosion of the river or estuary beds and not merely as to any 
effect they may have upon the tides and tidal streams, whether 
the proposed works represent an alteration in dredging depth, 
re alignment of dredged channels, barrages, jetties, bridges, 
embankments, reclamations, and so on. This being so, it is dif- 
ficult to see how it is possible to greatly simplify the scope of the 
majority of models, 

There is no doubt that models have already yielded remarkable 
information, and that with improvement in technique, results 
will become even more reliable, especially where problems of a 
diverse nature have to be solved, 

We have as yet but little information regarding Dr. Van Veen’s 
electrical representation of tides and streams in a channel, and 
we hope that more data will be forthcoming in due course, as it 
is only by close attention to any new approach to a subject that 

progress can be made. 

Now that we have the administration of our ports and har- 
bours on a National basis, we may hope to see the Department 
of Scientific and Industrial Research making its contribution to 
this all-important subject. Details of their models and experi- 
ments, together with the data obtained, should be fully 
publicised, as is done in the United States of America by the 
Waterways Experiment Station at Vicksburg, in which country 
the great importance of tidal models is fully recognised. 

In the construction and investigation of experimental tidal 
models for engineering purposes, it is apparent that the tidal 
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Editorial Comments—continued 


scientist, physicist, and both the experienced and practical 
hydraulic engineer and hydrographic surveyor, and even the 
geologist, may all have important parts to play in the collection 
of data, its interpretation and deduction to the basic principles 
of nature, the evolution and design of the model, the investi- 
gation of results obtained and their translation into practical 
conservancy proposals. 

We can only again add that we hope that all interested and 
able to do so will forward for publication any data and inform- 
ation in their possession which may be of general interest to others 
engaged upon the construction and study of models in river, 
harbour and estuary investigations. 


The Dock & Harbour Authorities’ Association, 


On a following page appear some excerpts from the Chairman’s 
speech and the Annual Report of the above Association for the 
year ended 31st December, 1948. 

In respect to Sir John Anderson’s remarks, we are pleased to 
note that there has been a considerable degree of co-operation 
between the Association and the new bodies set up under the 
Transport Act. This is reassuring, for it is only by a spirit of 
willing co-operation that our Ports, Docks, Inland Waterways, 
Railways and Roadways can be developed and integrated for the 
benefit of the community as a whole. 

It is interesting to observe that a plan has been devised by the 
Association for the communication to the Transport Executive, 
on behalf of the various Port Authorities, of information relating 
to the operation of ports, and that, at the same time, the Asso- 
ciation will be provided by the Executive with corresponding 
information regarding the ports under the Executive’s control. 

We hope that this interchange of information will include 
technical data in respect to planning of docks from an economic 
point of view, the design of marine structures, construction 
methods, cranes and cargo handling, and so on. 

Co-operation between the Transport Executive and Port 
Authorities is clearly desirable, and some method of attaining close 
working between those bodies and the cities and areas in which 
the ports and docks are situated is also essential, in order that the 
development of ports can be planned in conjunction with the local 
authorities in respect to communications, recreational and park 
areas and housing. In Canada and the United States, there is a 
degree of inter-planning which, in our view, could be emulated 
in this country with considerable advantage. 

It will be noted that the Chairman, in his concluding remarks, 
said that it was now clear that under the new conditions the Dock 
& Harbour Authorities Association was likely to have a wider 
scope and an even more useful function than it had had in the 
past. We hope that something on the lines of the Port Develop- 
ment and Construction Committee of the American Association of 
Port Authorities eventually will be evolved, upon which subject 
we expressed our views in January last. 

The Report itself of the Association naturally deals with a con- 
siderable number of important matters, in view of the transitional 
stage at which the whole transport system of the United Kingdom 
has arrived. 

The relationship between the Coast Protection Bill and existing 
powers of ports apparently has been satisfactorily clarified, and it 
seems that there may be a possibility of the former receiving 
benefit from the projected formation of coast protection boards or 
joint committees, whereby coast protection work will be co- 
ordinated and the expense shared. 

The position in respect to War Damage has been taken to its 
final stage by the War Damage (Public Utility Undertakings, etc.) 
Bill, and every public undertaking now apparently will know its 
ultimate financial responsibility. 

Fire fighting and prevention in connection with ships in ~~ is 
under review, as has already been mentioned in this Journal. 

Lastly, a radical change in the provision of port medical services 
has been made—it is now to be an obligation of the National Dock 
Labour Board—and it is possible that medical services will be 
introduced at all ports. 


Mercantile Shipping During 1948. 

The annual summary issued by Lloyds Register of Shipping is 
again a very informative production, excerpts from which appear 
elsewhere in this issue, and we here briefly refer to some of the 
more important items. 

Of the total tonnage of vessels launched in the world, that of 
Great Britain and Northern Ireland represents 50.9 per cent., 
which figure is an increase over all years as far back as 1931, but 
shows a slight decrease compared with 1947. 

There is a remarkable increase in the tonnage of tankers launched, 
i.e., the total tanker tonnage represents 25.0% of the total output 
for the year 1948 as against 11.7% for 1947. 

The British tanker fleet of 3,500,000 tons gross is larger than 
it was in 1939, but even so American tankers of 300,000 tons gross 
had to be chartered at a cost of 27.5 million dollars in 1948. We 
understand that the increase in the oil trade is expected to exceed 
the prospective increase in the capacity of the tanker fleet on the 
present programme of building, and, for this reason, tanker con- 
struction will continue to be of great importance during the next 
few years. 

In this respect it is pertinent to remark that ships fitted with 
internal combustion engines, themselves show a higher figure than 
has ever before been recorded, being 57.3 per cent. of the total 
output of steam and motor tonnage. 

Welding in the United Kingdom was, with one exception, con- 
fined to smaller vessels, and five ships of 13,244 tons were of all 
welded construction, including two dredgers of 1,287 tons each and 
the motor oil tanker ‘‘ Elionora Maersk,’’ of 10,430 tons. 

In Great Britain and Northern Ireland, 159 ships of 410,000 
tons were launched for owners abroad, equal to 34.9 per cent. of 
the total output, which compares with 31.7 per cent. for 1947 and 
14.7 per cent. for the three years prior to the war—a noteworthy 
increase and a valuable contribution to national recovery. 

We cannot dismiss the shipbuilding of the United Kingdom with- 
out some reference to the Economic Survey for 1949, which was 
laid before the House of Commons during last month and is now 
issued as a White Paper, for it includes in an appendix details of 
the work to be undertaken in the shipbuilding trade. Shipbuilding, 
however, for some time to come will continue to be limited by the 
amount of steel available, whatever increase in efficiency and 
introduction of new methods is effected, 

The Economic Survey estimates the gross tonnage of vessels 
to be completed in 1949, excluding those of under 100 tons, to be 
1,100,000 tons, valued at £81 million. As in 1948, two-thirds of 
this is expected to be for British owners. Of this total, it is 
estimated that 500,000 tons will be dry cargo and passenger 
vessels and 170,000 tons will be tankers, with the balance made 
up of trawlers, whaling vessels and dredgers. 


The Economic Survey for 1949. 

We have referred above to the Economic Survey in its relation 
to shipbuilding, but its study of past and future work in ports and 
docks is no less significant. For example, in 1948 the most 
important work carried out was on transit sheds at Liverpool and 
Southampton; deep water quays at Leith; dock junction improve- 
ments at Sunderland; and oil berths at Lackenby (River Tees). 
Elsewhere only small works, urgent repairs and ordinary 
maintenance were undertaken. 

Much war damage, both to buildings and plant, remains to be 
made good; the damage at London amounted to £13} million 
and at Liverpool £11 million, whilst Hull and Southampton lost 
nearly two-thirds of their sheds and warehouses. 

More work is to be undertaken this year than last, with special 
attention being given to any schemes which promise improvement 
in the turn-round of shipping, since delays at ports mean higher 
costs and fewer cargoes, with consequent loss of foreign earnings. 

Ships generally are larger than pre-war, and to accommodate 
them new dock entrances, deeper berths and even new docks will 
be required, Cargo handling facilities also require considerable 
improvement, and large numbers of new cranes and mechanical 
equipment are needed, in the design of which—as mentioned in 
the Annual Report of the Dock and Harbour Authorities’ 
Association—some degree of standardisation will be effected. 
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Eastern Division of the British Electricity Authority, are both 
; TR ic cj é, ‘ situated on the south bank of the Canal, and, together with the 
G eer aca, Saeee te ented at Ge month of te Shoreham Shipping & Coal Co., Ltd., import nearly 500,000 





Introduction 





 . a nig sola ae ee ae tons of ~ —— The other main imports are oil, road- 

y ine , “ag stone and timber. 

Portslade, and the western part of the Borough’ of Hove. The The harbour is administered by the | Shorcham Harbour 
county borough of Brighton js situate less than three callin aaah Trustees, incorporated by the Shore ham Harbour Act of 1926, 
of the harbour and, including Hove and other neighbouring dis- By this and a subsequent Act, the Trustees comprise ee 
tricts, embraces a population of over 500,000 persons, The persons of whom five are elected by traders, twelve are appointec 
borough of Worthing, which lies three waliion On dak ot in by neighbouring Local Authorities, one by the British Transport 
harbour, has a population of some 65.000. The harbour therefore et ogy ag Ponce vad = poe Fender ss Sanne 
ni ” Se ne ee rad rescagee Reron bagel pa + het a representative of the British Electricity Authority as a Trustee. 
peor od in cntiemetiiine eautesiiend Feet me In view of its surroundings, and its proximity to London—it is 
: Senate Manas 5 eaieaet eiuiaieniatied a the nearest south coast port to London—it is not unnatural that 
coast between Dover and Seana, pean A over a distance Shoreham Harbour should also enjoy considerable —"* ss 
of measly five miles. It is divided into theee sections—the a yachting centre, and there are a number of local firms who 
Western Arm, formed by the lower reaches of the River Adur on specialise in the construction, care and maintenance of both sailing 
the western side of the harbour entrance; the Eastern Arm, be- and mechanically-propelled yachts. 
tween the entrance and the lock; and the Canal between the lock Historical Note 
and Aldrington Basin at Hove. Both the Eastern Arm and the 
canal are on the site of the old course of the River Adur, 

The entrance to the harbour, formed by two timber and con- 
crete piers, has a width of 170 feet and a depth of 19 feet at 
high water ordinary neap tides and 23 feet at high water ordinary 
spring tides. The Western Arm is navigable by commercial 
vessels over a distance of one mile, and wharves have been built on 
both banks, one wharf owned by the British Transport Commission 
having rail access to the main Brighton-Portsmouth line. Wharves 
have also been constructed along the north bank of the Eastern tan : : ; 
Arm, from which arm entrance to the Canal is obtained through derivation. The township, from which the harbour takes its 
the Prince George Lock. This lock is 240 feet long, 40 feet wide, "ame, was described as Soresham in the Domesday Book 
and has a depth over the sill of 18 feet 6 inches at high water (1086) and several variations of this mame were in use prior to 
ordinary neap tides, and 22 feet 6 inches at high water ordinary the adoption of the present one. ; ; 
spring tides. The Canal is navigable over its full length of 1? miles During the Norman period, an extensive traffic was carried on 
by the largest vessels at present using the port, and the depth between Shoreham and Normandy, and there is little doubt that 
of this channel is maintained at not less than 19 feet. The con- it became the great highway to the Continent. The port quickly 
struction of wharves now in progress, or planned, will almost Se to be, and remained for at least three centuries, the greatest 
complete the development of both banks of the Canal for com- 0D the south coast, and wines were imported and wool exported 
mercial purposes apart from a section of the north bank for '™ Very large quantities. : 
some distance east of the lock which is unsuitable for the building | _King John landed at Shoreham with a large army on March 
of quays owing to the height of the bank and the narrow width 25th, 1199. The commercial activity of the port rapidly increased 
of the strip of land between the Canal and the adjacent main road. during his reign, and at the beginning of the thirteenth century 

Most of the wharves in the harbour are owned either by Public Shoreham was a Royal Arsenal and became a very important 


Utility Undertakings or importers of bulk commodities, and a station for landing and embarking troops. The ship-building 
number of these wharves are provided with modern cranage industry was then firmly established at the port. Frequent orders 
facilities were given to supply warships for the navy and other state pur- 


The Port Authority owns three wharves (the North and South POSS. In 1346 Shoreham had to supply 26 ships (a greater 
Basin Quays at Aldrington and the Free Wharf in the Western number of vessels than supplied by London, Dover, Bristol or 
Arm) where no wharfage charges or quay dues are levied. Both Southampton) out of a total of 706 ordered by Edward III from 
covered and open storage accommodation for goods are avail- the various ports in the country to fight the French. 
able at these wharves, which were designed to provide for the Following a depression in the latter part of the fourteenth 
speedy handling of goods between ships and lorries, and the century, the ship-building trade later revived, and from about 
roads from the quayside are directly connected to the main 1650 until 1850 a large number of naval and merchant vessels 
Brighton-Portsmouth road. . was built at the port, and a great deal of repair work was carried 

The Adur Dry Dock, adjoining the Prince George Lock, is Ut. 
owned and operated by the Port Authority. The dock has an 
overall length of 165.9 feet, a width at block level of 28 feet? Physical Changes 
and a depth over blocks of 14.5 feet at normal canal level. The ’ The changes which have taken place in the coastline in the 
entrance to the dock is from the Canal. vicinity of the harbour and in the harbour itself are of special 

The Portslade Works of the Brighton, Hove & Worthing Gas interest. » 
Company, which supplies gas to a large area in East and West The levels of the existing land, the character of the soil, and 
Sussex, and an electricity generating station operated by the South the available historical and documentary evidence, prove beyond 
























It is generally believed that the Roman port of Portus Adurni 
was situated on the lower reaches of the River Adur and that a 
Roman highway was built between Shoreham and London. This 
road is said to have joined Stane Street (the London Bridge- 
Chichester Roman road) in the vicinity of Croydon and passed 
through Portslade, the Roman name for which was Portus Ladus, 
‘the way to the port.”’ 

About 500 A.D. the Saxons are said to have landed at the 
mouth of the River Adur and the name ‘‘ Shoreham ”’ is 9f Saxon 
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doubt that between Lancing and Shoreham there was at one 
time a bay or inlet about a mile and a half wide, and having an 
area of over 800 acres covered by the sea, 

The appreciable easterly littoral drift of shingle on the Sussex 
coast caused this bay to fill up. A shingle spit formed on the 
western side of the estuary and as this spit grew out towards 
Shoreham, sand and mud accumulated on its sheltered landward 
side, gradually raising its level until the growth of marine plants 
increased the rate of deposit by arresting sediment in suspension, 
and in course of time salt marshes were formed. 

The extension of the shingle spit, and the silting up of the bay 
behind, led to a deterioration of the port of Steyning (Portus 
St. Cathmanni) situated on the River Adur about 4 miles above 
Shoreham at about the end of the eleventh century, and Bramber, 
about half a mile lower down the river, was subsequently a port 
of some importance. 

As the growth of the shingle continued eastward, and further 
silting occurred in the River Adur, the port of Old Shoreham 


embankment about 170 yards west of the entrance used in 1760, 
and two new timber piers of equal length were completed in June, 
1821, and the present harbour entrance was formed. The move- 
ment of the harbour entrance is shown in Fig. 1. 


The Harbour Entrance 


As a result of a succession of south-westerly gales in the winter 
of 1824-25, masses of shingle were driven into the entrance and 
formed a bar. With a view to preventing a repetition of such 
formations, a reservoir, sluices and floodgates were constructed, 
but were subsequently removed on the grounds of being useless. 
In 1826 the Middle Pier was built on the north bank of the 
harbour, opposite the entrance, to allow the ebb tides from both 
Arms to proceed seaward with a minimum of interference with 
one another and so avoid the formation of eddies in the entrance 
and increase the scouring effect of the ebb tide. 

A bar still continued to form and both piers were extended sea- 
ward 300 feet between 1826 and 1835, and, in 1842, the outer 











MOVEMENT OF HARBOUR ENTRANCE 
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succeeded Bramber and in turn was succeeded by New Shore- 
ham. 

From a survey of Shoreham Harbour, made in 1587 for the 
purpose of ascertaining whether any defences were required to 
resist the Armada, it is learned that the entrance was then mid- 
way between Shoreham and Kingston and was impeded by 
shingle shoals and islands. 

In 1698 the harbour entrance was about 4,000 feet eastward 
of Kingston Church, and between 1587 and 1698 the shingle spit 
appears to have grown to such an extent that the harbour mouth 
had moved 6,600 feet eastward, or at an average rate of 59 feet 
per annum. In 1699 and 1703 very bad storms were experienced, 
and one of these caused the outlet of the River Adur to be com- 
pletely choked and a new one formed. 

In 1759 the entrance to the Harbour was at Aldrington (the 
eastern end of the present canal), having moved a further 7,400 
feet to the eastward at an average rate of 118 feet per annum. 
Island shoals, dry at low water springs, were constantly shifting 
to the east across the mouth of the river, and the use of the 
harbour was so impeded that application was made to Parlia- 
ment for leave to make an artificial entrance opposite Kingston. 

The first Shoreham Harbour Act (the Act of 1760) provided 
for a cut to be made through the shingle embankment opposite 
Kingston and two entrance piers were built. Three months after 
the cut was made, sufficient shingle had accumulated in the form 
of an extension of the shingle spit at Aldrington so as to render 
the outlet there impassable to vessels, and in 1761 the old entrance 
was entirely closed by the prolongation of the spit. 

Between 1760 and 1763 there was a good entrance to the 
harbour entirely free from a bar, but during a gale in the latter 
year the piers were undermined and carried away and the 
entrance again commenced to move eastward until by 1815 it 
had traversed a distance of 7,200 feet (an average rate of 135 feet 
per annum) and was then in the position now occupied by the 
Portslade Works of the Brighton, Hove & Worthing Gas Com- 
pany. 

Powers were obtained in the Act of 1816 to construct a second 
artificial entrance. A second cut was made in the shingle 


300 feet of the West Pier, which was of openwork construction, 
was planked up to prevent shingle passing through it into the 
harbour entrance, and for the same purpose a trapping groyne 
was constructed some distance westward of the West Pier in 1845. 
This groyne, when originally constructed, was carried out 50 
feet seaward of the foot of the beach, and it was subsequently 
extended several times until in 1863 the outer end was 265 feet 
seaward of the entrance pierheads, 

Between 1841 and 1873 the East and West Piers were almost 
rebuilt and the Middle Pier entirely rebuilt, the old piers having 
been badly attacked by marine borers. 

In the winter of 1872-73 an immense bank of shingle 
accumulated across the harbour mouth, which was dry at low tide. 
Powers were obtained by the Shoreham Harbour Act of 1876 to 
lengthen the West Pier by 200 feet, to shorten the East Pier by 
20 feet, and to reduce the length of the Middle Pier by 75 feet. 
It was hoped that by extending the head of the West Pier some 
distance seaward of the head of the East Pier, the shingle carried 
along the sea bed by the prevailing south-westerly winds would 
by-pass the harbour entrance. 

From time to time since then, bars have formed, generally in 
the form of a spit gradually built up from the east face of the 
outer end of the West Pier. 

In addition to the erection of barriers westward of the entrance 
to hold up shingle, since 1882 shingle has been removed almost 
continuously from the area west of the West Pier. In 1943 a 
spur of shingle formed on the west face of the outer end of the 
West Pier, and in a very short while this spur stretched within 
90 feet of the East Pier. The formation of this spur was due 
to an increase in the littoral drift and was probably the result of 
the groynes on the foreshore to the westward of the harbour 
entrance falling into disrepair during the war and allowing pre- 
viously accumulated shingle to pass through them. 

In 1944 the construction of a massive concrete groyne designed 
by Messrs. L. G. Mouchell & Partners, Ltd., was commenced 
with the object of retaining the accumulation of shingle to the 
westward. This groyne, which is. 276 feet in length and varies 
in width from 12 to 24 feet, is built of mass concrete laid on the 
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Shoreham Harbour—continued 


level of beach which obtained when it was constructed, the con- 
crete being placed between two lines of steel sheet piling. The 
seaward end of the groyne curves to the west, and is stepped 
down to a lower level than the inshore end. 

The construction of the groyne, a section of which is shown 
in Fig, 2, was completed in 1945 and named the ‘‘ Hamblin ”’ 
Groyne as a tribute to the chairman of the Works & Survey 
Committee, Mr. W. J. Hamblin, who had devoted a considerable 
amount of time to harbour affairs during the war, 


in the Canal. This arrangement has been of great benefit to the 
Trustees, and to all users of this part of the harbour, as prior to 
its introduction the level of the Canal waters gradually fell between 
periods of spring and neap tides, and there was a consequent 
reduction in the depth of water at all Canal berths. Since this 
agreement was made, the water in the Canal has been maintained 
at a level appreciably above that of high water ordinary neap 
tides, and consequently the larger vessels at present using the 
port have been able to navigate and berth in the Canal at all 
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Following the construction of the groyne, the beach rapidly 
accumulated on its west side and since November, 1946, shingle 
has been removed from the west side of the groyne, also to a 
lesser extent from the area between the groyne and the West 
Pier, in order to prevent an excessive accumulation of shingle 
between the West Pier and the Hamblin Groyne, because such 
an accumulation would soon spill round the West Pierhead and 
shingle would find its way into the harbour entrance. 


Construction of Canal 


By 1850 that part of the harbour between the present entrance 
at Kingston and the old entrance at Aldrington had so silted up 
as to make it useless for the greater part of its length. Sub- 
sequently a lock was built on the site of the existing dry dock, 
and an artificial embankment constructed between this lock and 
Aldrington, in order to form an area of impounded water now 
known as the Canal. This artificial embankment generally con- 
formed to what is now the south bank of the Canal. 


This lock, which was 175 feet in length with a depth of 193 
feet on the sill at high water ordinary spring tides, was opened 
to traffic in April, 1855. After the lock was built, the channel 
in the Canal was dredged to give a depth of water of 15 feet up 
to wharves which existed at that time. 


In 1933 the Prince George Lock, designed by Messrs. Lewis & 
Lewis, the dimensions of which have been given earlier, was 
opened to traffic, and subsequently the navigable channel in the 
Eastern Arm and the Canal Channel were dredged to their present 
depths. After the new lock was opened, a concrete dam was 
built at the western end of the previous lock and this lock was 
converted into a dry dock. 


By an Agreement made in 1940 the Brighton Corporation, at the 
request of the Harbour Trustees, undertook to so operate a cir- 
culating water system then installed to serve the existing power 
station, as to maintain or raise the level of the impounded water 





tides, whereas formerly this could not be done on certain neap 
tides, 


Sea Defence Works 


Subsequently to 1841 the East Beach (the seaward side of the 
shingle embankment between the East Pier and Aldrington re- 
ferred to earlier) was breached in several places, and to combat 
this, between 1841 and 1873 thirty-nine groynes were constructed. 
In 1906 this number had been increased to fifty, and at the pre- 
sent time there is an extensive sea defence system consisting of 
groynes, wavescreens and a lateral breastwork. Moreover, to 
assist in the prevention of denudation of the East Beach, all 





Free Wharf, Shoreham Harbour. 



































April, 1949 


spoil dredged from the harbour has, since 
1873, been deposited opposite this beach. 


Trade of the Port 


During the nineteenth century there was 
a large foreign trade in both the import 
and export of general cargo—for instance, 
in 1832 the receipt of Customs Duties at 
the port on foreign goods imported at this 
time averaged about £30,000 per annum 
and the declared value of goods exported 
was about £40,000 per annum. These 
figures indicate that the proportion of 
export trade was much larger then than in 
recent years. Much of this traffic passed 
between Shoreham and near Continental 
ports, and from 1835 until about 1880 
there was a regular steam packet service 
between the port and Dieppe, Le Havre 
and the Channel Islands. 


The construction of the Brighton, Hove 
& Worthing Gas Company’s Works on the 
south bank of the Canal in 1870, and the 
subsequent construction of an electricity 
generating station by the Brighton Corpor- 
ation in 1897, resulted in an appreciable 
increase in the quantity of coal brought to 
the harbour. (66,000 tons in 1881 as 
against 130,000 tons in 1905). 


The gradual growth of the trade of the port from 1880 onwards 
is illustrated in the following table— 


Summary of Goods Shipped and Unshipped and of Vessels Using the Port. 


1880/81 1899/1900 1913/14 1926/27 1938/39 1947/48 
Tons Tons Tons Tons Tons Tons 
Goods shipped and 
unshipped declared 
by weight ... 109,931 207,116 239,602 914,532 957,792 683,730 
ant in odtition 
Declared by value. £13,730 £20,273 £3,717 
Vessels using Port 
Neo... 706 619 545 762 1,449 990 
Nett Registered 
Tonnage. -» 85,863 111,614 105,735 144,686 433,688 307,543 


It will be seen that there was a remarkable increase in trade 
between 1926 and the last pre-war year. This was due to the 
sustained efforts of the Board under the chairmanship of Mr. 
R. H. Penney, and subsequently Mr. Harold Brown, to provide 
new port facilities and improve existing ones and to afford every 
possible assistance to private importers building new wharves. 

During this period, imports of coal increased from 126,400 
tons to 450,500 tons; oil from 31,500 to 98,000 tons; stone from 
21,000 tons to 106,000 tons; and building materials from 61,000 
tons to 115,000 tons. 

Two factors contributed to this improvement in trade. In the 
ten year period preceding 1939, 5,600 feet of the 6,700 feet 
of quayage which existed at the beginning of the period was 
reconstructed, principally to permit the berthing of larger vessels, 
and new quays of a total length of 6,000 feet were built. 

Secondly, the construction of the Prince George Lock was 
carried out, enabling larger vessels to use wharves in the Canal, 
and in this connection it is to be noted that 62% of the total 
traffic of the port in 1948-49 was handled at Canal berths. 

In common with many other ports, the tonnage of cargo 
handled at Shoreham fell sharply in 1940, but since 1945 there 
has been an appreciable improvement, despite the fact that since 
the war only a very small quantity of building materials have 
been imported from the Continent, whereas this traffic was one 
of some consequence before the war. In the case of one com- 
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Aerial View of Shoreham Harbour showing Adur Dry Dock and Prince George Lock, the 
Harbour Offices and Quay, etc. 


modity—oil—imports last year were greater than the highest pre- 
war figure. 

The improvement in trade since 1926 has quite naturally been 
reflected in the level of harbour dues. In 1926 the statutory 
rates were subject to the maximum permitted increase of 80%, 
but by 1936 the percentage addition had been gradually removed 
and between that date and 1940 it was found possible to charge 
rates somewhat lower than the statutory rates. At present the 
statutory rates, which have not been altered since 1926. are only 
subject to an increase of 40%, 


Proposed Harbour Developments 


Before the end of the war in Europe, the Brighton Corporation 
Electricity Undertaking had under consideration, in consultation 
with the Central Electricity Board, extensions to the Southwick 
‘““A”’ Power Station originally constructed by the Brighton 
Corporation in 1897 on the south bank of the canal. As long ago 
as October, 1945, Mr. H. Pryce-Jones, then Engineer and 
Manager to the Brighton Corporation Electricity Undertaking, 
informed the Trustees’ Solicitor that he had been requested by 
the Central Electricity Board and instructed by the Brighton 
Council to prepare, in conjunction with Sir William Halcrow & 
Partners, Consulting Engineers, a preliminary report as to the 
potentialities of the Southwick site for the construction of a future 
power station, and to investigate the capacity of Shoreham Har- 
bour to take larger colliers. The necessity for a vast increase in 
the generation of electricity supply throughout the country has 
been sensibly brought home to us all by the power cuts. The 
Trustees have therefore tried from the very commencement to 
overcome all obstacles and to reach agreement with the Electricity 
Authorities to the end that, not only should the new extension 
of the power station be constructed at the earliest possible moment, 
but that coal should be transported to it in the requisite quantities. 
The Trustees are advised that when the extensions have been 
completed the total installed capacities of both the Southwick 
‘““A”’ (the existing station) and ‘‘B’”’ Stations (the extension) 
will be 500,000 k.w., equivalent to a total of 670.000 horse-power. 
The present installed capacity of Southwick ‘‘ A’’ Station is about 
190,000 k.w., for which the annual consumption of coal is about 
200,000 tons. The coal demand for the two stations will ulti- 














mately yeach 900,000 tons per annum, and this in itself has 
presented major engineering problems. The use of colliers of 
1,500 tons capacity, which are the largest which can enter Shore- 
ham Harbour at the moment, would be uneconomic in the 
delivery of close on a million tons per annum, and would cause 
congestion in the harbour to the detriment of other users to an 
extent that makes it imperative that means should be sought to 
enable the use of larger and therefore fewer vessels. After careful 
investigation, the British Electricity Authority has decided that 
the best course will be to use colliers of 4,000 tons capacity, and 
after examining a number of differing proposals to accommodate 
such vessels, they, in collaboration with the Trustees, have agreed 





Vessel in Adur Dry Dock. 


that by widening and deepening the channels to the coal wharves 
of the Power Station, and by providing a new lock, the delivery 
of this quantity of coal can best be achieved. 

After lengthy negotiations, an agreement has been concluded 
with the British Electricity Authority, the successors of the 
Brighton Corporation Electricity Undertaking, to carry out 
developments in the harbour, which, in the words of Mr. A. G. W. 
Penney, Chairman of the Shoreham Harbour Trustees, in his 
report to the Board, ‘‘transcend in magnitude and importance 
anything that has been attempted in the whole history of the 
undertaking.”’ 

Many difficult legal, financial and engineering problems have 
had to be resolved, and at this stage the scheme has not been 
settled in every detail, It is necessary to promote a Bill in Par- 
liament to secure certain powers, and it is only upon the outcome 
of that Bill that detailed plans can be drawn and _ financial 
arrangements made for the construction, operation and main- 
tenance of the works, An outline of the proposals is shown in 
Fig. 3. 

It will be seen that it is proposed to construct an improved 
entrance formed by two new breakwaters east and west of the 
entrance, and, while the existing West Pier is to remain, the 
present East Pier is to be demolished and a new pier constructed 
some distance to the eastward. The new and enlarged entrance 
will have a width nearly double that of the existing one and a 
channel 300 feet in width will be dredged to a depth of 22 feet 
6 inches at high water ordinary neap tides. 

Spending beaches will be provided between the west break- 
water and the West Pier, and between the east breakwater and 
the East Pier, for the purpose of reducing wave surge in the 
inner harbour. 

The apex and part of the western wing of the Middle Pier are 
to be demolished, and these sections of the pier, when recon- 
structed on the new line, will prevent any hindrance being caused 
to the navigation of vessels between the new entrance and berths 
in the Western Arm of the harbour. Moreover, greater 
manceuvring space will be provided between the Middle Pier and 


THE Dock AND HARBOUR AUTHORITY 


Shoreham Harbour—continued 


April, 1949 





the root of the East Pier for the larger vessels navigating in this 
area. 

Between the East Pier and the existing Pumping Station, a 
steel piled quay wall is to be constructed to enable the area to 
the north, part of which is above high water mark, to be excavated 
and dredged to provide a new channel of the same width and 
depth as the channel in the harbour entrance. This quay will 
provide a useful waiting berth for vessels using the locks. 

A new lock with a length of 360 feet between gates and 55 feet 
in width is to be constructed adjoining and south of the existing 
Prince George Lock, and lead-in jetties designed to facilitate the 
rapid handling of vessels through the new lock are to be provided 
at each end, The construction of this lock will involve the 
demolition of the existing embayment on the Canal side of the 
lock which is used as a waiting berth for vessels, and this embay- 
ment is to be replaced by a new one double the length of the 
existing one, 

A new wharf about 2,000 feet in length is at present under 
construction on the south side of the Canal fronting the site of the 
new Generating Station. At the west end of this wharf, a dis- 
charging berth will be provided for the larger colliers which will 
serve the new station, and at the south side of this discharging 
berth an area of land will be used for the storage of coal. The 
remainder of the quay will be utilised for the berthing of the British 
Electricity Authority’s ash disposal hoppers and as waiting berths. 

At the east end of this wharf the south bank of the Canal is 
being set back about 150 feet over a length of 400 feet to form 
part of a turning basin, and between the lock and the turning 
basin a new channel 170 feet wide and having a depth of 
20 feet 6 inches at high water ordinary neap tides is to be dredged. 
This improved channel in the vicinity of the turning basin will 
be expanded to the northward to provide a sufficiently wide area 
of adequate depth at high water ordinary neap tides for the large 
colliers to swing on completion of discharge. 

Powers are also being sought to construct a new berth for 
dredging plant, having the same depth as that in the new channel, 
on the north side of the Eastern Arm in a position occupied by 
two existing wharves west of the Dry Dock, and, subject to agree- 
ment with the Southwick Urban District Council and the Ministry 
of Agriculture and Fisheries, a scheme is being considered for the 
construction of a fish quay on the site of a ‘“‘hard’”’ in a small 
bay north of the west end of the dry dock. 

With regard to the financial aspects of the scheme, the 
Trustees’ representatives during negotiations with the British 
Electricity Authority affirmed the principle that the financial 
position of the harbour should not be adversely affected by the 
scheme. This principle was accepted by the Authority’s repre- 
sentatives and the financial arrangements reflect the acceptance 
by both parties of this principle. 

The whole of the capital cost will be provided by the British 
Electricity Authority. The Authority will continue to pay dues 
at the Standard Rate ruling from time to time in respect of the 
quantity of coal at present imported annually, but will be 
exempt from all dues in respect of imports over that quantity. 
In lieu of meeting the expenses of management, maintenance and 
operation of the new works by payment of dues as is normal, the 
Authority will pay to the Trustees the amount by which the 
Trustees’ expenses upon the operation, maintenance and admin- 
istration of the harbour may be increased by reason of the works. 
In order that the amount to be paid shall be ascertainable from 
year to year without undue difficulty, it has been agreed that the 
existing costs shall be taken as the annual average cost to the 
Trustees during the three year period ending on 31st March next, 
with proper adjustments. Dredging is to be dealt with separately, 
but broadly speaking the whole cost of dredging throughout the 
harbour will in future be borne by the British Electricity 
Authority, less the average annual cost taken over a period of 
ten years ending 31st March last and less, of course, the cost of 
dredging and maintaining any new or improved channels or 
berths other than those that are part of the scheme. The costs 
in respect to dredging are to be based upon the quantities of 
materials dredged. 

All existing powers and agreements in relation to the use of 
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Shoreham Harbou:—continued 


water are to be repealed and replaced by a more simple code, 
enabling the British Electricity Authority to abstract, use and 
consume water from anywhere within the harbour limits and to 
discharge water within such limits. Safeguards approved by the 
Board are the removal of solid sewage from water before discharge 
to the canal, the prevention of danger to navigation, the raising 
of the level of the water in the canal at the direction of the 
Harbourmaster, and the restriction of the temperature of water 
discharged into the canal. 

The improvements have been designed with the object of inter- 
fering as little as possible with the beaches in the neighbour- 
hood, and the British Electricity Authority has unreservedly 
accepted the responsibility for the maintenance of the beach 
between the new east breakwater and the easterly boundary of 
their power station lands. 

The Brighton, Hove & Worthing Gas Company has recently 
submitted plans to the Trustees providing for the construction of 
a new wharf 800 feet in length to the east of their existing wharf 
in connection with the installation of a new carbonizing plant at 
their Portslade Works. This wharf is being designed to accom- 
modate vessels of a much larger size than at present used, and 
it is understood that imports of coal, when the construction of 
the new plant has been completed, will be double those utilised 
at the existing works. 

In the Parliamentary Bill to be promoted this Session opportunity 
will be taken to revise the constitution of the Shoreham Harbour 
Board so as to provide for the appointment of four Trustees by the 
British Electricity Authority, thus providing that Authority with a 
representation appropriate to their new interest and responsibility. 
and provision is also being made in the Bill for the appointment 
of two Trustees by the South Eastern Gas Board. 

It will be readily appreciated from this brief description of the 
new works that the comment of the Chairman referred to earlier 
is fully justified. The enlarged entrance and navigable channels 
and the use of the new and existing locks will facilitate navigation 
and the proposals as a whole, the capital cost of which will 
be more than £1,500,000, will greatly improve the harbour. 








Reviews 


Wind Waves at Sea, Breakers and Surf, by Henry B. Bigelow and 
W. T. Edmonson, United States Navy Department: Hydro- 
graphic Office: H.O. Pub. No. 602, pp. XII and 177, text- 
figs. 57, 24 plates. (Washington D.C.: Hydrographic Office 
and Government Printing Office, 1947.) $2.80. 

This book is a detailed but non-technical discussion of ocean 
waves; its intention is to assist the practical seaman. Consider- 
able study of ocean waves and surf has been made since 1940 
because of the military demands of World War II, and this book 
contains much of the new knowledge. 

The authors describe the physical nature of ocean waves, how 
they are formed in storms, how they travel across the sea, and 
how they form breakers on the coast. The general statements 
are illustrated by a large number of practical instances, The 
authors have avoided any discussion of the mathematical theory 
of waves, and where the results of theory or of experiments are 
of interest they are summarised in numerical tables, The book 
contains 37 such tables and 57 diagrams and photographs to assist 
the text. Some simple methods of measuring waves from shore 
or aboard ship are mentioned. 

A notable feature of the book is an atlas showing how frequently 
high seas and high swell are encountered during summer and 
winter throughout all the major oceans. This atlas is described 
and discussed in full, Its existence is an indication of the great 
amount of observational work done by ships’ officers during the 
last decade. This is the only atlas of its kind available as yet to 
the public. Though it has been brought into being for military 


ends, it may well be of value to commerce since such information 
is needed in the construction of new harbours and of all engineer- 
ing ventures exposed to the sea as, for instance, certain new oil- 
fields, 
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Work in recent years has put much emphasis on the nature of 
surf. This new work is dealt with in the last three chapters of 
the book. The size of the breakers on the coast is obviously 
dependent on the size of the waves or swell coming from the open 
sea. It is not so well understood that the surf may vary greatly 
from place to place on a coast because of the refraction which the 
waves undergo as they cross the zone of the shallower water. A 
deep water channel or submarine canyon tends to refract waves 
away from the beach at its head, and conversely, a submerged 
promontory tends to focus wave energy on to itself. These effects 
of refraction and the nature of refraction around islands and 
headlands are discussed in some detail. 

It is also pointed out how the nature of the surf indicates the 
character of the submerged beach. Further points discussed are 
the manner in which waves and surf are modified by tidal streams, 
by prevailing winds or by the presence ot seaweed or ice. 

The book is a useful summary of what is known of waves and 
surf in practice. 


Mémoirs & Travaux de la Société Hydrotechnique de France. 
Vol. I, 1948. (Also ‘‘ La Houille Blanche,’’ Special Number 
A/1948). 

These reports of proceedings naturally deal with water power, 
but there are two papers which are of interest to harbour 
engineers. The first is a ‘‘ Note sur le Débit solide des cours 
d’eau ’’’ (Note on the solid discharge of water courses), by G. 
Labaye and gives a very useful summary of the existing knowledge 
on the subject of the sediment carried and rolled by tne current in 
a watercourse. Such sediment controls the siltation of navigable 
reaches and also plays an important part in the stability of regu-ated 
streams. The Author has made a good job of his report, but has 
omitted to refer to the wide experience gained in India, China, etc., 
on the matter. Some reference should at least have been made to 
the Reports of the Central Irrigation Board (India). He gives 
considerable attention to apparatus which has been devised for 
measuring the sediment rolled along the bed of the stream. This 
is still not satisfactory, for reasons which are stated, but the details 
which are given are of much interest as this question of rolling 
material is of great importance and difficulty. 

The other paper is entitled ‘‘ Etude des Déformations de la Houle 
au voisinage d’une Jetée ’’ (Study of the deformations of a wave 
in the neighbourhood of a mole) and is by A. Nizery. It is 
mathematical but the results are shown graphically and illustrated 
by an aerial photograph. The problem is that of the diffusion ot 
a wave which impinges on a mole at an angle, and it employs the 
optical analogy. It does not seem to have been noticed that a 
similar method was employed by Dr. W. H. Penney, F.R.S., in 
his studies of wave motion (or rather stilling) behind break- 
waters in connection with the invasion harbours. Very interesting 
results of the same kind can be obtained with a ‘‘ ripple tank,” 
using intermittent lighting. 

The cover of this report has an interesting picture of Blais« 
Pascal, who is best known as a theologian, but was one of the early 
authorities on hydrostatics. His treatise on the equilibrium of 
fluids, published in 1663, a year after his death, was practically 
the first comprehensive study of the matter since the days ot! 
Archimedes. The Italians, it is true had made some importan' 
contributions. 


The Docks Regulations (Factories Act, 1937), Explained; 72 pp 
with Specimen Forms, by Capt. K. MacDonald. Published by 
Brown, Son & Ferguson, Ltd., Glasgow. Price 7/6 net. 


This little volume, based on a paper read to the Honourable 
Company of Master Mariners, was first printed. in 1937 and th: 
second edition has just been issued. 


The more important requirements, from a seaman’s standpoint, 
are dealt with in summary form, followed by Questions and 
Answers on the Regulations which ordinarily are applicable to ships 
At the end of the book will be found a collection of specimen 
forms, required under the Docks Regulations correct in all details 

These forms comprise—Certificates of test and examination 0! 
winches, derricks, cranes, hoists and their accessory gear; chains 
hooks, shackles, swivels, pulley blocks, wire rope; and the anneal- 
ing of chains, rings, hooks, etc. 
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Thames Conservancy 


Extracts from the Statement by the Chairman of 
the Board as to the Activities of the Conservancy 


during 1948 


Works, Navigation and Regulation of Water 

The past year has seen a considerable increase in the amount 
of work carried out on the River Thames consequent upon the 
receipt of the supplementary contributions of the Metropolitan 
Water Board and the Water Companies to the Conservancy Fund 
revenue, which has been in effect since the 3ist of March, 1948. 
The number of men employed has risen from 205 at the end of 
March to 270 at the present time, and in addition the amount of 
dredging has been increased by employing contractors. 

New lock gates have been installed at Shifford, Rushey and 
Radcot Locks, and new gates for Boveney, Abingdon, North- 
moor and Grafton Locks have been built and will be installed 
early in the New Year. In addition, the re-sheeting of the lock 
gates has been carried out to the lower gates at Teddington, 
Boulter’s and Sandford, the upper gates at Molesey, and all 
gates at Caversham and St. John’s. 

Extensive repairs have been in hand at Caversham Lock, where 
the downstream sills have been reconstructed at a lower level, 
and a concrete floor to the lock has been laid, together with repairs 
to the lock entrance. 

The reconstruction of Marlow Weir and of the lay-bye below 
Teddington Lock were finished during the year, and repairs were 
also carried out to the weirs at Old Windsor and Penton Hook 
and to the river bank below Shiplake Weir. A start has been 
made with the programme of concrete bagging of the weir pools, 
which has hitherto been held in abeyance. The amount of 
dredged material has risen to approximately 100,000 cubic yards 
last year, compared with 29,000 cubic yards in 1947, The execution 
of much of the dredging by contract has proved effective, and 
although the contracts have been in operation for little more than 
seven months of the year, the output is at a satisfactory rate. The 
bulk of the dredging has been in the Chertsey and Cookham 
reaches, where extensive shoals had formed, but work has also 
been in progress at Teddington, Molesey, Chertsey and Hamble- 
den, and at a number of places on the Oxford Division, 

The Conference of Riparian Authorities, which met in 1947 
to consider the future maintenance of the Thames Towpaths, 
appointed a Committee to investigate the matter, and this Com- 
mittee met twice last year. Considerable progress has been made 
in agreeing on the route of the towpath, or rather River Walk, 
which it has been decided to re-name it. The Financial Officers 
of the Counties and County Boroughs have met to work out 
schemes for providing the necessary funds on a fair and equitable 
basis, and the Clerks will be meeting shortly to consider various 
legal and other aspects of the matter. Mr. Stock (our Chief 
Engineer) has been appointed Chief Engineer to the new Thames 
River Walk Committee, and the Conservators’ Treasurer, Mr. 
Bailey, was elected Chairman of the Meeting held by the Financial 
Officers. The Conservators have intimated that they will make 
a contribution to the Scheme in excess of their normal commit- 
ments for towpaths, ferries, etc. It is also hoped that financial 
assistance will be forthcoming from the Government and the 
London County Council. Slowly but surely this Scheme is going 
forward, and it undoubtedly has the support of public opinion, 
the Ministry of Town and Country Planning, and many other 
bodies. 

Rainfall and Flow 

The total average rainfall in the Thames Catchment Basin 
ibove Teddington for the year 1948 amounted to about 31 inches, 
ompared with the normal 28.2 inches. The daily average 
Natural Flow (which jis the actual flow of the river gauged at 
Teddington added to the quantity abstracted for water supply) 
for the year was about 940 million gallons, compared with the 
standard average quantity of 1,357 million gallons. 

There were no days of discharge at or above the Natural Flow 
rate of 4,500 million gallons daily (which is the first such year 
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since 1934). During 1948 there were 46 days with a discharge 
below 400 million gallons daily, compared with 29 days in the 
previous year. 

The total amount of Natural Flow at Teddington for the whole 
year, known as ‘‘the total run-off,’’ was about 344,000 million 
gallons. This volume can be visualised as a sheet of water of 
a certain uniform depth, covering the whole of the Catchment 
Area. So expressed, it amounted last year to a depth of about 
6.2 inches, compared with the normal 9.0 inches, 

The actual rainfall for 1948, as stated, was about 31.0 inches, 
and as the discharge was approximately 6.2 inches, the pro- 
portion of run-off was 20 per cent. The normal proportion is 
31.8 per cent, The proportion for 1948 is unusually low, reflect- 
ing the low rainfall for 1947 (23.8 inches), which continued into 
the winter of 1947-48. The higher rainfall in 1948 was largely 
in the summer months, and thus less beneficial to flow. High 
rainfall on the last two days of the year only slightly affected 
the flow at that time. Discharge at Teddington last year, there- 
fore, was below normal, with a low proportion of run-off. A 
technical panel appointed by a Sub-Committee of the Central 
Advisory Water Committee has been set up to report to them the 
effect of Land Drainage Operations on the Conservation of Water. 
Our Chief Engineer is one of them, and the report will be very 
interesting. 

River Purification 


The Committee continued to be fully occupied in dealing with 
matters relating to the prevention of pollution. 

Several new sewerage and sewage disposal schemes were com- 
menced, together with many improvement schemes for existing 
works, while further progress was made with the main disposal 
plant in the Colne Valley. 

It is hoped that during 1949 far more of the works proposed by 
Local Authorities will be allowed to proceed, as there is a 
tremendous amount of leeway to be made up before the sewage 
disposal position in the Thames Watershed can be regarded as 
satisfactory. 

Another main scheme proposed, one that has been under con- 
sideration for many years, is that for the Hogsmill Valley 
(Surrey). The drainage from Kingston-upon-Thames, one of 
the towns included in the scheme, is now being pumped across 
the river into the West Middlesex sewers as a temporary measure. 
It is hoved that the Ministry Inquiry will be held shortly. 

At Kingston-upon-Thames the new Power Station, constructed 
on the site of the old Sewage Works, was brought partly into 
operation, and the effect of the discharge of condenser water into 
the Thames is being closely watched. We cannot know the full 
results until the station is working to full capacity. 

Important Ministry of Health inquiries were held, relating in 
particular to Crawley (West Sussex) and Bracknell (Berks) New 
Towns, and proposed housing estates for the London County 
Council at Slough and District (Bucks) and Boreham Wood 
(Herts). The Conservator’s concern is that adequate arrange- 
ments should be provided for sewage and trade waste and surface 
water disposal, and representations in this respect were made to 
the Ministries concerned. 

In the Crawley case, as the volume of the proposed effluent is 
to be so much greater than that of the stream water to which it 
is to be discharged—approximately 9 parts effluent to 1 of stream 
water—we asked for a more stringent ‘‘ Standard of Purity’’ for 
the effluent and this was agreed to by the Development Corpor- 
ation, It is hoped that the Government Departments concerned 
will strongly support the Conservators’ policy in this matter. 

From the Atomic Energy Research Establishment at Harwell, 
a radio-active effluent was first discharged into the Thames on 
the 27th June and continued intermittently. We had further 
very definite assurances as to all possible precautions being taken 
to ensure that the radio-activity does not exceed the tolerance 
figures laid down by the Protection Sub-Committee of the British 
Medical Research Council as being safe, This Protection Sub- 
Committee is the highest known and the nationally recognised 
authority dealing with this particular matter. to whom the Con- 
servators must look for guidance: The effluent is checked at 
three stages by the Harwell Staff before discharge, and further 
checks are made by others, including the Conservators’ Analyst. 
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It is understood that the figures indicating the radio-activity of 
the effluent have been well within the safe limit, but we are con- 
tinuing to watch the matter very closely. 

Parliamentary 

During the year under review two general Acts were passed, 
some provisions of which affected the Conservators’ interests and 
which were accordingly, during their Bill stages, the subject of 
consideration by the Conservators; these were the River Boards 
Act and the Local Government Act. 

The primary object of the River Boards Act is to provide for 
the setting up of River Boards, to which is to be transferred the 
powers and duties of Catchment Boards and Fishery Boards and 
also the powers and duties of Local Authorities under the Rivers 
Pollution Prevention Act of 1876. The Thames and Lee Catch- 
ment Areas are excluded from the areas which are to be defined 
as River Board Areas under the Act, but there is provision whereby 
the whole or any part of either Catchment Area may be defined 
as, or included in, a River Board Area. 

The Conservators have had occasion to consider a number of 
draft Orders under the Water Act, 1945, designed to confer upon 
water undertakers powers to construct new works, or extend 
existing works, for the abstraction of water in the Conservators’ 
Catchment Area; or to extend the Promoters’ area of supply or 
for other purposes connected with the supply of water. Wherever 
it has been thought necessary, the Promoters have either been 
asked to insert in their draft Order provisions protecting the 
Conservators’ interests or they have been asked to give under- 
takings to the same end, 

There has been agreed with the Metropolitan Water Board the 
form of a draft Order, under the Water Act, 1945, modifying 
Section 162 of the Thames Conservancy Act, 1932, so as to enable 
the Water Board, if needed for the filling of their reservoirs, to 
reduce the flow over Teddington Weir between the Ist February 
and the 3ist May in any year to 140 million gallons per day, or, 
with the consent of the Minister of Health, to a lower figure not 


below 90 millions gallons per day. The Water Board have sub- 





mitted the draft Order to the Minister for confirmation. 

It has been decided that a Thames Conservancy Bill shall be 
promoted by the Conservators in the Parliamentary Session 
1949-50, primarily to provide the Conservators with increased 
revenues trom various sources, It is probable that the opportunity 
will also be taken to add to, or amend, certain of the Conservators’ 
general powers under the Thames Conservancy Act, 1932. ~ 

Land Drainage 

We commenced the year with a labour force of 265 men 
employed direct and 100 hired from County Agricultural 
Executive Committees. It was plain to see that in order to main- 
tain works previously carried out and make further improvements 
it would be necessary to increase this number. With the assistance 
of the Ministries of Agriculture, Labour and County Agricultural 
Committees, we have been able to raise the labour force employed 
directly by us to about 450 men. It has in consequence been 
possible to make great progress with our general maintenance 
works on the tributaries. 

Apart from the normal maintenance work, much has been done 
to improve weirs, overfalls, bridges and culverts so as to give the 
greatest possible effect to the dredging and clearance work. 
Notable examples are the improvements to weir structures and 
sluices at the following places: Kidlington on the Cherwell, Twy- 
ford on the Loddon, Padworth on the Kennet, Blackthorn on the 
Ray, Sulhamstead on the Kennet, Wooburn on the Wye, Theale 
on the Kennet, and numerous bridges and culverts have been 
improved. 

Mechanical Dredging 

We have now at our disposal 26 excavators, including two 
machines which we have been able to buy this year, and 16 which 
are on hire from the Ministry of Agriculture and Fisheries. We 
have, therefore, been able to extend our dredging programme on 
the arterial channels and primary watercourses, and in the course 
of the year approximately 340,000 cubic yards of material have 
been raised by machine, as compared with about 288,500 cubic 
yards during the previous year, 











New Application of Radio Navigation Aid 
Hydrographic Survey and Under-Sea Oil 
Exploration 


The world’s consumption of mineral oil has been rapidly rising 
over the past 10 years, and the existing land resources are 
inadequate to meet this growing demand. Oil experts have, for 
a number of years, been studying the possibility of recovering oil 
from the ocean bed. It is known that the sea areas of the Carri- 
bean Sea and the Persian Gulf are probably rich in oil resources, 
and where the water is not unduly deep, present-day engineering 
technique permits drilling to be carried out. 

An essential feature of oil recovery is the preliminary explora- 
tion and survey. When this work is carried out on land, normal 
survey technique can be employed, but when the same problem 
is to be tackled at sea, the surveyor finds himself faced with entirely 
new problems. The work must often be done out of sight of land 
and it is quite unsatisfactory to rely on astronomical observations. 
Fortunately, recent developments in radio position fixing provide 
an entirely new method. The Decca Navigator System developed 
primarily as a radio aid to marine navigation, has been found by 
many survey authorities, including the Hydrographer of the Royal 
Navy, to possess an accuracy unequalled by any other radio device. 
it can provide, over thousands of square miles of sea, a fix of 
position with an accuracy adequate for purposes of hydrographic 
survey and oil exploration. 

A Chain of Decca Navigator Stations, consisting of ‘‘ Master ”’ 
and two “‘ Slave ’’ Stations, lays down a pattern of radio position 


lines which, interpreted by a radio receiver carried in the survey 
launch, enables the surveyor to plot his position with very great 
accuracy. Thus, over a featureless area of sea, is provided a grid 
which marks the position of any point as simply and as accurately 
as though it were on land. 





The Decca Navigator Company, appreciating the value of the 
System in this new field, have developed transportable Decca 
Transmitting Station which can be rapidly erected in any part of 
the world. A chain of these stations has already been purchased 
by the Hydrographer of the Royal Danish Navy and has been in 
service for two years in Western Greenland. During the Summer 
of 1948 the survey ships of the Royal Danish Navy were able to 
carry their survey across from Western Greenland to Baffinland, 
and for the first time in history, the position of Greenland relative 
to Baffinland was accurately determined. 

A similar Chain of Stations was purchased by the Hydrographer 
of the Royal Swedish Navy and is now being used by him for survey 
in the Baltic. 

A Hydrographer of the Royal Navy regularly employs the 
English Chain of Decca Navigator Stations for hydrographic 
survey around the coast of the United Kingdom. 

The Bahrein Petroleum Company has recently decided to employ 
the Decca System in their oil exploration work after a careful study 
of all existing electronic aids, including several American systems, 
and it may therefore be assumed that British progress in this field 
is in advance of American. 

The purchase by the Bahrein Petroleum Company of a complete 
Chain of Decca Navigator Stations for use in the Bahrein area of 
the Persian Gulf marks a major step forward in the science of oil 
exploration. The three new radio stations which are to be erected 
during the next six months will lay down, over an extensive area 
of the Persian Gulf, a pattern of radio position lines, enabling the 
surveyor to fix his position to an accuracy of yards. This new 
and novel application of radio science to oi] exploration will result 
in work being carried through a precision and speed hitherto im- 
possible. 

The application of Decca to under-water oil exploration is arous- 
ing very considerable interest amongst oil surveyors, and it may be 
expected that a number of other systems will shortly be employed 
for similar work in various parts of the world. 
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A Survey of Beach Stability 
By R. R. MINIKIN. 


(Continued from page 285) 


Form of Protection 


Length of Groyne. To formulate any rules about the 
length of groynes is misleading. The point can only 
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be definitely settled by a study of the beach behaviour, 
the material in the littoral drift, and the final profile 
proposed. To say they should be carried down to 
low water line would, if accepted, be disastrous in many 
cases; tor example, on a shingle beach the groynes should terminate 
a few yards from the sand line, if above low water. It should be 
borne in mind, that the longer the groyne, the more the quantity 
ot material they have to collect. A little calculation of the volume 
required to obtain efficient maturity, compared with the computed 
littoral drift supply within reach, will show whether the extended 
length is justified. It is a matter of observation that some 
authorities neglect the repair of the lower panels of groynes as, 
even though they may be badly damaged, the beach does not show 
any deterioration. 

lf long groynes show little accretion on the upper beach it would 
be advisable to reduce the length, for it may well be that they are 
not promoting favourable conditions on the sea bed. After all, it 
is at the sea wa!l end of the groyne the material is required and 
extending the length of the groyne merely to trap the material does 
not seem logical. If the material is on the sea bed and is travelling 
alongshore it will itself under natural conditions find its way to the 
beach. The effect of the construction of long groynes may be to 
push the alongshore stream of material seaward. 

Height of Groynes. At the sea wall the groyne should never be 
higher than the probable maximum beach crest it is expected to 
retain, in fact, it would be of advantage to be slightly less high. 
Should the crest reach this height it will be a matter of gratifica- 
tion, should it be less, then any excess height of timber would be a 
disadvantage. Knowing the character of the material that it is 
expected to trap between the groynes it is a simple matter to decide 
the seaward diminution of height. It is unprofitable to make the 
height at any section greater than the drawn-down (or submerged) 
angle of repose of the material. It is also inadvisable to extend 
the maximum height computed for the groyne at the sea wall, for 
more than a few feet seaward, in the expectation of a progressive 
building up, or seaward creep, of the beach crest. A modest 
estimated profile, which becomes one in fact, has more likelihood 
of remaining stable than an excessive accretion. As suggested 
above, the seaward extremity should be at zero height, in other 
words, dip into the beach. On Hastings foreshore there are two 
stone-built groynes whose tops are so well adjusted to the natural 
slope of the beach that they almost coincide for the full length to 





Fig. 79. 


Groyne with old steel bulb rails for bracing. 


Fig. 80 (left). 











SECTION AA 


An unusual groyne’ Fig. 81 (right). Rock Obstruction on sand 
bracing. beach 
(b) 





SECTION BB 





Fig. 82. 








low water, whereas immediately to the east there are two similar 
groynes, but at a flatter slope, whose seaward extremities project 
some 5ft. above the beach resulting in a less efficient beach 
behaviour. 

Orientation of Groyne. This is a point which can be settled 
satisfactorily only when considered with relation to the exposure of 
the site, the direction of the tidal currents, and the direction, and 
quantity of the littoral drift.. Generally, one may say that they 
are normal to the coastline though each particular site may have its 
local variations. It is usually found that the best results occur 
when the line of the groyne is placed at some angle less than 10 
degrees to the leeward, or windward, of the normal. Most groynes 
are inclined to the leeward. 

Spacing of Groynes. The most effective spacing of short 
groynes is a distance about equal to the length. For long groynes 
the spacing may be 1} lengths apart; distances greater than this 
diminishes the effectiveness rapidly. 

Construction of Groynes. The more common type of groyne 
construction is of sawn timber, Fig. 77, but on the Continent 
natural timber is often used. There is very little attack by teredos 
excepting in the levels below low water neaps; the battering of 
shingle keeps the timber. clean. It will be observed in the design 
shown there is diagonal bracing on both sides. This is only neces- 
sary where groynes are exposed to equally severe weather fromm 
both quarters and the beach see-saws from one flank to the other. 
In more sheltered bays only half the number of the leeward braces 
may be placed on the weather side. Vertical piles are usually 
spaced from 5 to 7-ft. centres with double piles 3-in. apart every two 
spans of sheeting. The scantlings given are common to this 
country but are higher than the Continental. Frequently in place 
of timber bracing old bulb rails are used with satisfactory results 
as in Fig. 79. As few bolts as possible should be used and to ease 
the strain on them shear plates and connectors should be inserted. 
A very novel form of bracing is shown in Fig. 80. A heavy log 
of natural timber is anchored to two 9 x 9-in. piles on the weather 
side and connected by checking into the walings and cross pieces, 
thus placing the bracing in tension and the cross members into 
shear. 
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Fig. 84. Natural tree logs used as wave breakers. 


In Southern Europe many groynes are constructed with tipped 
quarry stone and others of stone-filled timber cribs. On the Bel- 
gian coast the humped-back stone pitched groyne laid on staked 
tascines, Fig 25 (b) is almost a standard practice for sand beaches. 
Steel sheet piling has been used in America, but on the pleasure 
beaches of Miami and Long Island it has given way to other forms 
of construction. So far, reinforced concrete has not proved to be 
suitable for this class of construction. 

Groynes on Sand Beaches. It will be appreciated that groyning 
methods effective with shingle beaches cannot be successfully 
applied to sand. In fact, in some cases, it is a debatable point 
whether groyning has not done more harm than good; remnants of 
groynes near high water mark show the existence, decades ago, of 
groynes fallen into decay and not replaced. Nowadays a number 
of expert engineers consider, with ample justification, that low 
groyning, to preserve the current profile, is the more satisfactory 
aim. Where sand overlays a rock shelf or clay layer, although it 
may have existed for decades, it can be swept away completely by 
ill-judged works. For example, on the East Coast a sandy beach 
5-ft. deep lying on a rock shelf was swept away due mainly to the 
construction ot a swimming pool to the weather side of the beach. 

It is not without profit to search any sandy beach for evidence of 
natural erosion and accretion, and those causes which give rise to 
them. For example it will be found that any isolated prominence 
in a sand beach shows the characteristics of the sketch, Fig. 82 
(a), where there is a scour trench entirely surrounding the project- 
ing rock. If the projecting rock is low, say, not over 4-in. high 
at the seaward edge and is more or less flat or narrow as Fig. 82 
(c) and (d), there will be an accretion of sand on the seaward side 
and a scour trench on the land side. On the other hand, if the 
rock, although low, slopes under the sand surface as at (b) there 
will be a scour trench as in (a). Ifa rock pool occurs as shown 
in Fig. 81, where there are depressions at about beach level, in 


Fig. 85. Showing the full length of the palisades. 


the higher surround.ng rim of rock then the sand wiil be accreted 
in the pool as indicated, providing the height of the rock above the 
beach tevel is not greater than i2-in. in these examples trom 
nature, which may at first sight appear trivial, are to be observed 
the natural phenomena associated with large-scale operations on 
a sand beach. In the rising tide any solid obstruction, higher than 
4-in., to the surge flush will scour out a trench at the boundary 
of sand and rock, but if the height is less than 4-in. then accretion 
will take place as indicated, providing the return flow does not 
travel back over the rock, when the flush is thin. When the rock 
is entirely submerged by the surge the same reactions continue. 
Any enclosed space accessible to the heavily charged (suspended 
sand grains) lower layers of the surge will accrete the sand grains 
to heights below the eddy influence. The water section in the pool 
is due to the same scouring action as the trenches on the rock 
boundary. 

It should be appreciated that so long as a scour trench is formed 
at any obstruction the influence of the eddies to which it is due 
extend over a wider area than the limits of the scour. The result 
of this is, that the tendency of a porous beach to accrete material 
is lessened at a rapid rate by any obstruction giving rise to eddies. 
Were it not for the fact that Nature frequently inundates a beach 
with a large suppty of material, from the travelling banks of the 
sea bed, many beaches with high groynes would be entirely de- 
pleted. For example, on the Lincolnshire coast there are stretches 
where originally 6 or 7-ft. of sand lay on a clay bed. After some 
depletion, it was groyned, but the resultant effect was to expose 
the clay layer in some parts, and to give rise to rapidly shifting 
sand banks between high and low water, varying in thickness 


Fig. 86. The beach of fig. 84 at low tide. 


almost from day to day. At times, sand banks 6-ft. higher than 
the half-tide beach were built up just above low water. To 
counteract this fick!eness, low groyning with provision for gradual 


increase of height, was tried with considerable success. Mr. D. C. 
Milne relates that at Greymouth, N.Z., after 14 days of S.W. seas 
the level of the beach was raised 2 to 4-ft. He calculated the 
accretion on a particular area to be 80,000 cub. yds. The wind 
changed to the northern quarter and in two days swept away 
50,000 cub. yds., most of which was in the low water zone, where 
the depletion was 5-ft. deep. Now depletion on the lower beach 
eventually means a compensating depletion of the upper beach 
unless a further supply of make-up arrives offshore. 

Wave Breakers and Palisades. For several generations the 
Dutch have attempted to diminish the violence of the seas breaking 
on the sea walls which protect the reclaimed lands of Holland. 
These walls average about 300-ft. wide at the base having a 
sand core with a clay blanket covering it from the toe to the heel. 
This clay varies in thickness in proportion to the amount of pro- 
tection required. A typical cross section is shown in Fig. 83. On 
exposed portions the clay blanket is further protected by stone 
pitching from the toe to 6 or 7-it. above storm water level. The 
general slope of the wall to the beach is 1 in 10. As an added 
precaution against heavy seas, a forest of timber posts braced 
together are driven into the slope, as indicated, with the object of 
breaking the violence of the waves. The continuance of this 
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practice would appear to be ample evidence of its efficacy, for the 
organisation responsible for the maintenance of these embankments 
is highly efficient. Nevertheless, on the English Coast, of com- 
parative conditions, if not the serious hazards, such measures have 
not been found necessary. The wave breakers at Rye Bay and 
Watchet have already been noted, as forming members of a groyn- 
ing system, for the double purpose of the preservation, and the 
building up of beaches. A similar line of piles to act as wave 
breakers were constructed at Bawdsey, to prevent, and arrest, the 
undermining of the sea wall, which was founded on clay. The 
wave screen proved successful in checking the scour at the toe of 
the wall. Thereafter the groynes accreted. Along the beach, 
fronting the sea wall from St. Malo to Paramé, there is a continuous 
palisade of natural timber sticking 14-ft. out of the beach. They 
are placed in three rows (Fig. 84) close spaced at 10-ft. in front 
of the wall toe. Their purpose is to break the force of the waves 
against the wall and so reduce the spill of green water over the 
main roadway which skirts the sea front. The ungainly and 
nobbly shape of these trunks is said to be most effective in destroy- 
ing the violence of heavy seas, at the same time, since they were 
inserted in the beach, there has been a general depletion of the 
whole beach level. Figs. 85 and 86 show the strand at low water. 
Near the Eastern extremity of this palisade two groynes of similar 
construction (Figs. 87 and 88), protect a seaward offset of the line 
of the wall. During a severe storm shortly after construction, the 





Fig. 87. 


Natural timber groyne at sea end. 


photograph of Fig. 89 was taken. From this it will be seen the 
seas in washing along, and through, these trunks, build up the sand, 
in mounds, to the flanks. In the middle distance a breaking wave 
is seen hurling water into the air despite the protection of the 
palisade. If Figs. 87 and 89 are compared, it will be remarked that 
the damaged portion of the groyne in the former is replaced by 
straight sawn timber in the later photograph. In consideration of 
the ease with which tree logs were to be obtained in preference to 
sawn logs, implies to the author, that the responsible engineer had 
no great support for the reputed effectiveness of the rough natural 
timber. This is of interest, insomuch that the author has never 
been fortunate in witnessing any recognisable diminution of gale 
force waves (higher than Beaufort number 6), from the use of the 
rough or sawn timber wave breakers. That they do partially 
screen by their projected area the free passage of a wave is obvious, 
but is the benefit derived in proportion to the heavy expense of 
such vast quantities of timber? Could it not be more profitably 
used? At Rye Bay with one row of straight piles only, they were 
placed at 50-ft. from the wall, at Paramé with three closed spaced 
rows of natural logs they were placed at 10-ft. from the wall, at 
Bawdsey they were placed just in front of the wall toe, whereas 
in Holland they are usually placed on the flat wall slope. This 
divergence of practice leads one to wonder what is the real effect. 
It would appear that they are not wave breakers so much as 
forming an elastic wave screen. In this connection it is worthy of 
note, that war-time experiments, in the National Physical 
Laboratory, and by the inventors of the ‘‘ Bombardon”’ Floating- 
breakwater, showed that an elastic sided wall absorbed an appre- 
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Fig. 88. 


The shore end of number 2 Groyne 


ciable amount of wave energy. There is also the phenomenon 
observable in a harbour subject to considerable ranging, that a 
piled jetty structure appears to lessen the ill-effects of waves. It 
is a matter upon which research could be profitably employed. 

Some full scale datae which the author has recently collected 
seems to indicate that the slope of groynes to the high water line 
has a much greater influence on beach stability than has been 
hitherto suspected. 


(10) Fascines and Thatching 


Fascines. In the soft ground of the low-lying shores of 
estuaries, mud flats, or reclaimed land, where economy has almost 
parsimonious proportions, one has to make use of any cheap 
material that is close at hand. In spite of this however, the 
materials properly applied give excellent results. Branches of elm, 
birch, chestnut, etc., about 2 to 3-in. diameter for important work, 
and of brushwood for lesser, are built up into bundles and then 
incorporated into fascines. Straight branches about 8 to 10-ft. 
long are laid in V-shaped trestles and then tightly bound by wrap- 
pings of 14 or 16 gauge wire into bundles 10 to 12-in. diameter. 
Several of these bundies may be bound together to form a mat, 
when they are either laid on the slope of an embankment or inserted 
into the sides (as E, D, Figs. 90 and 91). When used on the 
slopes as backing for stone pitching or rubble they are secured to 
the ground by driving stakes, or bats, through them at suitable 
points. Where added strength is required, two layers of these 
mats are placed together, one on top of the other, with the bundles 
of one, at right angles to those of the other. Where fascines are 
totally buried in soil, etc., they are serviceable and durable, their 
great advantage is that of flexibility. Settlement and shrinkage 
of an embankment may occur without disturbing the efficiency of 
the binding power. They also possess a considerable amount of 
elasticity which makes them of great structural use in absorbing 
shock without damage. 





The Palisades during a gale. 


Fig. 89. 
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Thatching. Shorter and lesser diameter bundles of brushwood 
are frequently used as thatching, placed on the slopes of earthen 
banks in the manner of roof tiles, that is the bottom end of one, 
overlapping the top of the next lower lines of bundles. To secure 
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Fig. 90. Well designed esturial wall. 


these in place 3 or 4-in. diameter bats about 5-ft. long are driven 
through them into the bank, and further held down by ridge poles 
(3-in. diameter branches about 10-ft. long) secured to the pro- 
truding ends of the stakes and bearing hard down on the faggots. 
The usual length of the bundles varies; 5-ft. is found to be con- 


venient for handling and packing Working on the very sound 
principle that the preservation of the upper part of the beach does 
in the majority of cases ensure the stability of the lower part, walls 
of faggots have been used with success. A trench is dug into the 











Fig. 91. Typical cross section of Zuider Zee Dike. 


beach and the faggots 5 to 6-ft. long are placed close together with 
long sides vertical. They are then buried leaving about 12-in. 
projecting above the beach surface. To hold them together as a 
wall, two walings of 3 or 4-in. diameter, branches are placed one 
on each side of the bundles, and tightly bound with stout wire at 
suitable intervals. The waling butts are stepped to preserve con- 
tinuity. These brushwood walls do not disturb the porosity of 
the beach, and have been proved extremely serviceable in reducing 
draw-down effects of waves or currents. 








Correspondence 


To the Editor of The Dock and Harbour Authority. 
Dear Sir, 
Tidal Models 

Those of your readers who have had personal experience of the 
use of tidal models, or have studied the detailed accounts which 
have been published from time to time of the results obtained 
from them, will be in a position to judge the value and the limita- 
tions of such experiments for themselves. My object in writing 
now is to offer my views on certain fundamental points raised in 
the Paper by Dr. Doodson which you reprinted in your January 
issue. 

Dr. Doodson directs attention to the importance of the term 
(d) in his equation (2)—the term which represents “‘ the loss of 
energy due to the friction of the water moving over rough 
surfaces.’’ It is well known, however, that a shaliow channel] is 
proportionately rougher than a deep one of the same shape and 
material. The friction-coefficient, even for ‘‘ fully turbulent 
motion ’’ in which the resistance varies as the square of the 
velocity, depends not only upon the roughness of the sides and 
bed but also upon the ratio of the cross-sectional area to the 
‘“‘ wetted perimeter.’’ Accordingly, the coefficient k of the term 
(d) is itself a function of horizontal and vertical dimensions as 
well as of the physical characteristics of the surface. It is, there- 
for, erroneous to treat it either as dimensionless or as having the 
same numerical value in the model as in the estuary. Conse- 
quently, the dimensional analysis of term (d) which appears in 
Dr. Doodson’s expressions (3) and (4) is invalid. 

It is further a misconception to treat the resistance as entirely 
due to textural roughness. Any quantity which purports to 
represent the resistance must be the result of two contributing 
influences : 

(i) textural roughness, 

(ii) changes of cross-section; bends; eddy formation around 
exposed projections such as promontories or rocks; confluence of 
streams meeting at an angle. 

Not reckoning the possibility of loss of energy by reflection, 
which Dr. Doodson himself mentions, these two factors play their 
part in both model and estuary, and the significant fact is that 
(ii) is an important item. 

The optimum vertical exaggeration of scale to be adopted for 
a model of any particular estuary has not been established but 
theoretical and experimental evidence, both direct and indirect, 
suggests that if the horizontal scale is 1: x and the vertical scale 
is 1 : y, then the desirable ratio of x to y imcreases as x increases. 
The dimensional analysis represented by Dr. Doodson’s expres- 
sions (3) and (4), however, leads to the conclusion that y should 


be the same as x. Nevertheless, Dr. Doodson does concede that 
“there is some reason for thinking that the tidal model gives 
better results than might at first sight be expected ’’ from his 
investigation. 

In the Severn estuary, to which he specially refers, on an ord- 
inary spring tide the tidal range at Avonmouth is appreciably 
greater than that at Penarth, the difference being of the order of 
4 feet; the range becomes greatest in the vicinity of Beachley; 
thereafter it diminishes so that at Sharpness it is about 12 feet 
less than at Avonmouth. These relative effects were reproduced 
to the same order in the Model; the “‘ bore ’’ made its appearance 
with remarkable accuracy both in height and speed, and other 
peculiarities also were revealed in close agreement with natural 
phenomena: for example, the low water level at Sharpness (for 
a similar river discharge and channel formation) was lower at 
neaps than at springs; the decay of a neap tide was completed 
near Framilode. 

As for current phenomena paragraphs 212-236 of Professor 
Gibson’s First Report provide convincing evidence of the remark- 
able reproduction of velocities and drift of floats over both long 
and short distances. 

I agree with Dr. Doodson when he states that a vast and 
ambitious programme is attempted in tidal model investigations 
and indeed we have to face the fact that engineers require such a 
model as an instrument for guidance concerning the many direct 
and indirect effects of proposed works. Under the most favour- 
able conditions, tidal models can yield and have yielded remark- 
ably quantitative information; under the worst they can hardly 
fail to give qualitative assistance—and even that alone is invalu- 
able in problems so complex. Certainly the engineer will welcome 
any improvement in technique; meanwhile he is usually grateful 
for the help which such experiments can afford in answering the 
question ‘‘ What is likely to be the effect of certain proposed works, 
with normal tidal action?’’ For that reason, it has been custom- 
ary in the past to aim at reproducing a ‘‘ normal ”’ or “‘ average ”’ 
lunar cycle; I am quite open to be convinced that a more com- 
prehensive cycle is worth attempting—the decision depends to 
a marked extent upon the nature of the engineering project under 
consideration or upon the kind of information sought for in the 
particular case: there are examples in which invaluable informa- 
tion has been obtained even from operating a model on one 
constant range of tide. 

I hesitate to comment upon Dr. van Deen’s ingenious electrical 
method: I have no experience of it. Superficially, however, I 
feel that the problem of creating a circuit to represent a complete 
estuary, with its many channels and changes of section and cross- 
currents, is formidable indeed. Even supposing that it is prac- 
ticable to do so much, I do not know how nearly one could then 
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Dock and Harbour Authorities’ 
Association 


Chairman’s Speech at Annual General Meeting 

At the annual meeting of the Dock and Harbour Authorities’ 
Association, held in London on the 2nd March last, Sir John 
Anderson, the Chairman, reviewed the past year’s work and the 
future scope of the Association. 

Sir John Anderson said that at the last annual meeting the 
Transport Act had just reached the Statute Book, and members of 
the Association were naturally in some doubt as to how they 
would fare under it. The experience they had had in the last year 
had been in a number of respects reassuring. It was already clear 
that there had been a considerable field of fruitful co-operation 
with the new bodies set up under the Transport Act, particularly 
in regard to legislative proposals, of which there had been many 
affecting the interests and administration of dock and harbour 
authorities. With regard to those, they had been able to co- 
operate usefully with the Ministry of Transport, the Transport 
Commission and the Docks and Inland Waterways Executive. 

Review of Trade Harbours 

During the year, the Executive started upon the task of review- 
ing the trade narpours of the country, and last July, with a number 
of his colleagues, he had met the members of the Executive and 
the opportunity was taken of clearing up a number of points of 
procedure and interpretation upon which he thought they had 
arrived at a satisfactory understanding. 

It was arranged at that meeting that the Association should set 
about devising a plan tor the communication on behalf of the 
various authorities of information relating to the operation of ports 
by those authorities which the Executive considered they would 
require. Although the Association had set about that without 
delay, it had taken some considerable time to complete the task. 
Now, agreement had been reached regarding the contents of the 
information to be supplied, and agreement had almost been reached 
with regard to the form in which it was to be supplied. The 
information would be given quarterly and not monthly as suggested 
in the first instance. When the Association was asked to provide 
information for the Executive, the Association themselves consid- 
ered that they would like in turn to be provided by the Executive 
with corresponding information regarding the ports under the 
Executive’s control, and it had been agreed that the Association 
would be given the same sort of information that they had been 
asked to give. 

War Damage Compensation 

Sir John Anderson, after reminding the members present that 
he had delivered a statement on war damage at the last annual 
meeting, said that an agreement had been reached as the result 
of negotiations with the Treasury, and a Bill to complete the 
structure of war damage compensation was now before Parliament. 
That Bill had been very closely examined by the Association, and 
they found it gave full effect to all the understandings arrived at 
in the negotiations concerned. 





Correspondence—continued 


introduce appropriate elements to take the place of proposed 
works: for example, a system of spur dikes or groynes. But I 
agree with Mr. Wales that new approaches are to be watched 
with every attention; like him I also look forward to reading an 
account of the work now proceeding on the hydraulic model to 
which he refers. 

I leave the rest of Mr. Wales’ letter to the judgment of your 
readers and I end by humbly repeating Reynolds’ conclusion that 
the hydraulic tidal model is a means of investigation ‘‘ which, 
after what I have seen, it would be madness to neglect before 
entering upon any costly undertaking.”’ 

Yours faithfully, 


Department of Engineering, JACK ALLEN. 
University of Aberdeen: 


21st February, 1949 
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Turn-Round of Shipping 

During the year a working party, on which the Association had 
been represented, had been going round the ports investigating 
the problem of speeding up the turn-round of shipping. As the 
result of the recommendations of the working party, the Associa- 
tion was asked by the Ministry of Transport to submit a programme 
of the crane and mechanical equipment requirements of members 
of the Association for the period 1948-52; the requirements were 
as follows: 550 cranes; 280 mechanical trucks; and 250 pieces of 
other equipment, including locomotives and floating cranes. 


Handling of Dangerous Explosives 

Referring to the handling of explosives, Sir John said that the 
Association should be very firm in maintaining the attitude that 
any risk of a serious character should not be incurred in times of 
peace. Some moderate degree of risk must be accepted, but any- 
thing like a serious departure from the pre-war position or any 
weakening of the safeguards must be regarded with the very gravest 
concern. An indemnity could never be adequate compensation 
for the kind of damage which had been done from time to time in 
important harbours in various parts of the world. 

As the result of discussions, a very satisfactory arrangement 
had been made by which the Transport Commission and the Docks 
and Inland Waterways Executive would be represented on their 
body by membership of the Parliamentary and General Matters 
Sub-Committee, and Mr. R. P. Biddle, from Southampton, and 
Mr. G. E. Staves, representing the Transport Commission, were 
now members of that committee 

In conclusion, the Chairman said that it was now perfectly clear 
that under the new conditions the Association was likely to have 
wider scope and an even more useful function in the future than it 
had had in the past. 

At the meeting, the president, the six vice-presidents, the parlia- 
mentary chairman and the executive committee were all re-elected 
for the ensuing year. 


Excerpts from Annual Report for Year ended 
3lst December, 1948 
River Boards Act, 1948. 

The Bill, which received Royal Assent on the 28th May, is 
referred to in the Annual Report for 1947, pages 12-13. 

In connection with Clause 6 (Definition of main river) the 
Ministry of Agriculture and Fisheries retused to make any altera- 
tion of the procedure relative to the definition or variation of a 
main river, where navigable waters are affected, or to give an 
assurance that navigation, etc., authorities would be consulted 
before the making of an order to define a river board area which 
includes navigable waters. 

The Association drew the Ministry’s attention to the undesirable 
consequences which might result from an overlap of the functions 
of river boards and navigation authorities and later, in a letter to 
the Land Drainage Sub-Committee of the Central Advisory Water 
Committee, stressed the importance to members of the Association 
of the retention in any new legislation of the protection given to 
navigation authorities by the Land Drainage Act, 1930. 

In September a River Board Areas Consultative Committee was 
set up consisting of representatives of certain Associations to be 
consulted in accordance with paragraph 1 of the First Schedule to 
the Act. The Association were not invited to nominate a repre- 
sentative on the Consultative Committee, but it was considered that 
members of the Association would not be prejudiced in this respect 
since the task of the Consultative Committee is a procedural one 
of dividing the country into river board areas, while the concern of 
those members of the Association likely to be affected, would be 
with the definition of the ‘‘ main river ’’ in each case, which would 
arise at a later stage. 

Coast Protection Bill 

This Bill was introduced by the Government in the House of 
Lords in November without any previous consultation with the 
Association, notwithstanding that in a number of respects its 
provisions; may affect harbour, conservancy and navigation 
authorities. 
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Dock and Harbour Authorities’ Association—continued 


A print of the Bill and an Explanatory Memorandum were sent 
to all members many of whom raised a large variety of points. 

Representatives of the Association met the Ministry of Health 
and the Ministry of Transport, when suggestions were submitted 
for a number of amendments designed to safeguard the interests 
of harbour, etc., authorities. The view of the Government is that 
the Association have been unduly apprehensive of the effect of the 
Bill on their members, and it was pointed out that local authorities 
already have power to execute coast protection works and that one 
of the principal objects of the Bill is to make better financial pro- 
vision to enable local authorities, as coast protection authorities, to 
carry out such works, one of the chief obstacles in the past to the 
execution of coast protection works on a large scale being heavy 
expenditure and the fact that no adequate financial provision exists 
to cover such expenditure. Another purpose of the Bill is to enable 
local authorities, by means of coast protection boards or joint 
committees, to co-ordinate the work and spread the expense. 

Certain amendments were moved in the House of Lords on behalf 
of the Association, some of which were accepted and others are 
being further considered by the Government. The Committee 
will continue to watch the further progress of the Bill and to take 
action where necessary. 


Prevention of Damage by Pests Bill 


As introduced into the House of Lords, the Bill would have 
authorised undue interference with the functions of dock and 
harbour authorities, warehouse keepers generally, and in fact of all 
those concerned with the manufacture, storage and transport of 
food. 

The principal action to secure amendments was taken by the 
National Committee of Port Public Warehouse Keepers’ Associa- 
tions and the Chamber of Shipping, with both of which the Asso- 
ciation kept in touch. The Bill was considerably improved as a 
result of substantial amendments in the House of Lords. It was 
passed by that House just before the Christmas Recess and now 
awaits a second reading in the House of Commons. 

The Committee will continue to watch the Bill in conjunction 
with the other interests affected. 


War Damage (Public Utility Undertakings, etc.), Bill 


The Bill was introduced by the Government in the House of 
Commons just bfeore the Christmas Recess. The main purpose of 
the Bill is to make provision in respect of war damage to public 
utility and other undertakings excluded from the War Damage 
Act, 1941, by Section 40, and again from the War Damage Act, 
1943, by Section 70. 

Part I deals with those undertakings which formed the respective 
groups for the purpose of the consultations with the Treasury and 
the appropriate Government Departments, and therefore applies 
to the Harbour Group. 

The aggregate of the gross amounts of payments in respect of 
the Harbour Group is £28,735,184, subject to possible amend- 
ment. The aggregate gross amount of the contributions to be 
made by the Harbour Group is to be one-tenth of the aggregate 
of the gross amount of the payments to be made to the group by 
the Treasury. This gives effect to the agreement between the 
Treasury and the Working Party on which the Association were 
represented by the Accountants Sub-Committee. In the case of 
the other public utility groups, the total of the contributions is to 
be 274 per cent. of the total payments. 

The difference between the figure of £28,735,184, mentioned 
above, and the figure of £18,472,618, which was the figure which 
the Working Party had before them in October, 1947, is explained 
by the fact that the latter was a provisional amount, which was 
subject to the addition of interest and did not include the uplift of 
100 per cent. on approximately £10,000,000. 

It should be noted that the total amount specified for the Har- 

. bour Group includes not only the aggregate of the payments to be 
made in respect of the claims agreed between members of the 
Harbour Group and the Ministry of Transport, but also such 
amounts as may have been claimed under Clause 18 of the Bill, 
which deals with payments in respect of war damage causing 


obstructions in ports, etc., and applies not only to members of the 
Harbour Group but also to dock the harbour authorities outside 
the Group. 

Undertakings which are outside the Harbour Group are to be put 
back under the War Damage Act, 1943, in respect of various 
matters. 

The subject of insurance against the risk of damage to floating 
plant from mines, etc., which is referred to on page 7 of the 
Annual Report for 1947, was further considered by the Working 
Party and’ it was agreed that, in consideration of no further con- 
tribution being levied in respect of leases by undertakings which, 
although short in form, are long in substance, responsibility for 
insurance against such risks should devolve on individual authori- 
ties from the date of the introduction of the Bill. The Committee, 
after consideration, decided not to explore the possibility of a 
scheme of group insurance for the benefit of members of the Asso- 
ciation generally and members have been advised by circular to 
make their own arrangements. 


Transport Act, 1947 


(i) Delegation Schemes—Docks and Inland Waterways Executive. 
Railway Executive. 


Under these Schemes the Docks and Inland Waterways Execu- 
tive are empowered to review not only the trade harbours operated 
by the independent dock and harbour authorities but also the rail- 
way ports, the operation of which was originally delegated to the 
Railway Executive, but the responsibility for a number of which 
has since been transferred to the Docks and Inland Waterways 
Executive. 


(ii) Review of Trade Harbours. 


Early in July the Docks and Inland Waterways Executive ex- 
pressed a wish to discuss with representatives of the Association 
various matters in connection with their forthcoming review of 
trade harbours under Section 66 of the Act. A meeting took place 
at which the Association’s President was in the chair and at which 
there were present Sir Reginald Hill, the Chairman of the Execu- 
tive, and all the members, together with representatives of the 
Association. Among other matters discussed was the best method 
of supplying the Executive with statistical information relating to 
all the ports represented by the Association, the Executive having 
stated that they regarded such information as being of great import- 
ance in helping them in carrying out their review. 

In agreeing to submit proposals to the members of the Associa- 
tion on the subject of statistical returns, the President suggested 
that information should be supplied on a reciprocal basis which, if 
adopted, would mean that the Executive on their part would furnish 
the Association with corresponding information relating to the ports 
which had been transferred to the British Transport Commission 
under the Act. 

The Committee appointed the Review of Trade Harbours Sub- 
Committee to consider the nature of the information which could 
be supplied to the Docks and Inland Waterways Executive and 
the form in which it could be most conveniently rendered by the 
various undertakings represented by the Association and, after 
consultation with the members of the Association, to submit sug- 
gestions to the Committee. 

The Sub-Committee held several meetings and representatives 
had a discussion with Sir Robert Letch, as a result of which various 
difficulties with the Sub-Committee had met in their consideration 
of the problem, were resolved. Having obtained the views of al 
members of the Association, the Sub-Committee reported to the 
Committee that there appeared to be no major objection in principk 
to the information being supplied and they made suggestions as 
regards the nature of the information and the form in which it 
could best be obtained from members of the Association. 

The Committee finally approved the Sub-Committee’s sugges- 
tions, which were then submitted to the Docks and Inland Water 
wavs Executive, by whom the matter, including the question of an 
exchange of information, is now being considered. 
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Dock and Harbour Authorities’ Association—continued 


Turn-round of Shipping 
(1) Report of Working Party. 

The Report of the Working Party on the Turn-round of Shipping 
in the United Kingdom Ports was published in June. 

(2) Requirements for Cranes and other Mechanical Equipment. 

Among the recommendations of the Working Party was one that 
the Ministry of Transport should prepare a programme for crane 
and other mechanical equipment for all ports. 

In July the Ministry asked the Association to submit a pro- 
gramme of the crane and mechanical equipment requirements of 
members for the period 1948-52. The Committee appointed the 
Port Equipment Sub-Committee to collect this information from 
all members and a detailed questionnaire was circulated, the replies 
to which were consolidated and sent to the Ministry in the form of 
a return on behalf of all members. 

There have recently been discussions between the Ministry and 
the Sub-Committee on the extent to which some measure of 
standardisation of cranes and other mechanical equipment would 
be possible in order to reduce the delay in the supply of plant and 
appliances of this nature to the home market. 


(3) Mechanisation of Port Equipment. 

In furtherance of a recommendation in the Working Party’s 
Report the Minister of Transport set up a Working Party to make 
a comprehensive review of the possibilities of increased mechanisa- 
tion in the ports. By arrangement with the British Transport 
Commission, the Committee nominated a Port Traffic Manager 
to serve on the Working Party on behalf of both bodies and the 
Commission likewise nominated a Port Mechanica] Engineer. 


Defence Regulation 76—Conveyance of Government Explosives 
and Petroleum Spirit through Docks and Harbours 


Largely as the result of representations made by the Committee, 
the Government made the Emergency Laws (Continuance) Order, 
1948, the effect of which is to extend the operation of Defence 
Regulation 76 until the 31st December, 1949, and thus to continue 
the Petroleum Spirit in Harbours Order, 1939, and the Govern- 
ment Explosives Harbour Order, 1939, both of which would other- 
wise have expired at the end of 1948. 


Explosives 


The Committee have continued to maintain their objection in 
principle to the admission of dangerous explosives into enclosed 
dock areas, notwithstanding which the Government have decided 
that the traffic must continue, subject to new regulations under 
Section 97 (5) of the Explosives Act, 1875, the final draft of 
which is now understood to be in course of preparation. 

Detailed criticism of earlier draft regulations were submitted 
on behalf of the Association, as a result of which it is understood 
that the regulations in their revised form are likely to be more 
acceptable. The Committee are of the opinion that dock and 
harbour authorities should be covered against the risks involved in 
handling dangerous explosives in dock areas by a Government in- 
lemnity in the widest terms, and their views on this subject have 
been communicated to the Ministry of Transport, from whom the 
ndemnity, the draft regulations and revised fire fighting instruc- 
tions are now awaited. 

As a result of discussions which took place between the Ministry 
f Transport and the Service Departments on the one hand, and 
representatives of the Association and the General Council of 
British Shipping on the other, a Working Party representative of 
the various interests concerned has been set up with the object 
(inter alia) of considering means of distributing and handling the 
raffic in government explosives in such a way as to reducé the risks 
to populations, shipping and harbour installations, and for this 
purpose for ensuring that the more dangerous explosives were 
handled as far as possible away from densely populated areas and 
large congregations of shipping. 

In agreeing to nominate representatives to serve on the Working 
Party, the Committee reserved the Association’s right to object in 
principle to the admission of dangerous explosives into dock areas. 





Fire Prevention and Fire Fighting in Connection with Ships in 
Dock Areas 

A Working Party has been set up by the Government, composed 
of Government representatives, and representatives of Ship-owners, 
Ship-builders and Ship-repairers, and Docks and Harbours, to 
consider the question of fire-prevention and fire-fighting in con- 
— with ships in dock areas and in shipbuilding and repair 
yards. 


The Association accepted the invitation of the Ministry of 
ransport to nominate representatives on the Working Party. 


Port Medical Services 

The provision of port medical services is now an obligation of 
the Nationa] Dock Labour Board, who have decided that they will 
assume administrative and financial responsibility through their 
local boards. In view of the likelihood of port medical services 
being introduced at all ports, the Committee set up a Sub-Com- 
mittee to discuss the question with the National Dock Labour 
Board, in order that common arrangements might be made. 








Rehabilitation of Lighthouses in the 
Netherlands East Indies 


At the conclusion of the recent war, the Dutch Authorities in the 
East Indies were among the first to take steps to get their light- 
houses back to working condition. Most of them had either been 
destroyed completely, looted, or badly damaged and the Authorities 
have taken the opportunity of re-equipping them on the most up- 
to-date lines. 


The first move was to order from Messrs. Chance Bros., Ltd., of 
Birmingham, England, a number of large lighthouse equipments 
suitable for installing at key points. These are of two types; ten 
of them are on an electric lighthouse system, and another six are on 
the petroleum vapour principle, and the delivery of these sixteen 
lights, many of which are complete with their outer lanterns, is 
nearly completed. 


In the electric system, the lighthouses are complete with their 
own generating plants, in triplicate, any one plant being able to 
supply the lighthouse, the remaining two plants being ready as 
stand-by to the operating plant. It was appreciated from the 
outset that the lighthouses would have to be manned by local 
native crews, probably of a very unskilled type, and the sequence 
of operation has therefore been brought down to a routine of push- 
button contro] for starting and stopping the plants. Furthermore, 
in the event of one of the plants failing, it will shut itself down 
before any damage can accrue, and the keeper is warned automatic- 
ally that a second plant has to be started. An indicator tells the 
visiting inspector where the fault may be located. The prismatic 
optical apparatus is illuminated by an electric filament lamp and 
is rotated electrically also. In the event of the lamp failing, a 
stand-by lamp is brought into focus automatically. In the event 
of the optic-rotating motor failing the keeper is warned and a stand- 
by motor may be put into operation without delay. 

The petroleum vapour lights comprise a pressure burner and 
mantle fed by kerosene. Light from this burner is condensed into 
the flashing character required at each lighthouse by a large 
‘cage ’’ of prismatic glass. The lenses are much heavier in these 
lights than in the electric lights to produce the same candle-power. 
They are mounted in a trough of mercury to reduce rotational 
friction and are rotated by a weight-driven clockwork mechanism. 


In addition to the above, a new special type of unattended light 
is being installed in certain less important places. This utilises 
the optical apparatus recovered from the war-ravaged lights, but 
will incorporate a method of control whereby appreciably powerful 
lights are given automatically, so allowing the light station to 
remain unattended for considerable periods at a time 
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Port of Lowestoft 


Reconstruction of Fish 


Market 


As a result of enemy air raids during the 
recent wer, the timber covering of the Fish 
Market at Trawl Dock and part of Waveney 
Dock, Lowestoft, was so badly damaged 
that it was necessary to rebuild a length of 
830-ft. out of the total of 1,570-ft. 


Trawl Dock 


first section to be rebuilt was the 


The 
covering at Trawl Dock (Fig. 1), the new 
work, which is 270-it. long and 69-ft. wide, 
being constructed in reintorced concrete of 
ordinary design and cast in-situ construc- 


tion. The flat roof slab is designed for 
storing empty fish boxes if desired. Pro- 
vision for expansion and contraction is pro- 
vided by a joint through the slab over every 
fitth main beam, corbels on the sides of 
which provide a free bearing for the second- 
ary beams. The main beams, which are 
spaced at intervals of 12-ft. 6-in. have two 
spans of 25-ft. 6-in. each and cantilevers 9-ft. 
beyond the outer columns. Windbreaks are 
provided at intervals by means of brick 
panels built between the columns and sup- 
ported clear of the floor on reinforced con- 
crete beams. 
Waveney Dock 

The new covering at Waveney Dock (Fig. 
2) consists of cast in-situ columns and trans- 
verse beams with pre-cast purlins, which 
support reinforced asbestos-cement ‘‘ Hand- 
craft ’’ troughing laid to an overall trans- 
verse slope of only 4 degrees, thus giving 
the appearance of a flat roof. In this case no 
provision is required for storing fish boxes 
and a few dead light sheets are incorporated. 
On the south side of the dock, as shown in 
the cross section (Fig. 3), the transverse 
beams are arranged with one inner span of 
30-ft. and two cantilevers of 10-ft. each, but 
on the west side there are two 30-ft. interior 
spans and two cantilevers of 8-ft. 6-in. each. 
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The columns which are spaced longitudin- 
ally at 15-ft. centres, are 12-in. square and 
are generally founded on compacted sand 
and shingle. Where this has been disturbed 
by bomb explosions, the footings are ex- 
tended down to undisturbed ground. To 
prevent bending moments caused by wind 
being transferred to the foundations, hinges 
(also shown in Fig. 3) are provided. 
























Fig. 1. 
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Construction. 

The columns are constructed up to ‘he 
soffit of the main beams in two lifts with 
ordinary timber shuttering which was re- 
moved on the day after concreting. Gener- 
ally, the columns were constructed two or 
three bays ahead of the transverse beams. 

The shuttering for the beams is of special 
interest as the box was made in two halves, 






Photograph showing the roof at the Trawl Dock. 
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Cross section through the south side of the dock shed. 
















en's 
+ S18" Links of hf c% 


= _ | 

L Se g Luks lear te’g 
Lew fag + aw Teg 
f 


& 
. 
% 


ate = 


Av columns fe have Ws" chamfers 


mmm ane: | 
| 


mean 
er 


“4 we Ga" bars 


a 


T 
== 








Se 










stn capt of gacovaten fs be 30° 


aeve/ 
























2° cover fe bers 
wn foundalhens 





















April, 1949 


secured by bolts, there being a joint along 
the centre line of the bottom board. The 
beam box was suspended from a travelling 
steel gantry. At a number of intermediate 
points, a small part of the bottom board was 
formed as a separate block bearing on the 
head of the steel prop. A complete cage of 
reinforcement for a whole beam was 
assembled on the ground, hoisted on to the 
scaffold and deposited in the beam box. 

Each beam was generally concreted in the 
afternoon, and the bolts were removed and 
the sides of the box freed by tapping with 
a hammer early the following morning. It 
was then possible to move one half of the 
box sideways and to hoist this half above 
the level of the beam (Fig. 4). The gantry, 
which was mounted on rails, then travelled 
forward a few feet and carried with it the 
other half of the beam box free of the cast 
beam. This latter half was then raised 
above the heads of the next row of columns 
and the gantry, with the two halves of the 
box suspended therefrom, travelled to the 
position required for the next beam, where 
the box was reassembled and made ready 
for filling with concrete on the same after- 
noon. 

By this means a complete transverse beam 
was concreted each day. The time that 


Fig. 4. Photograph showing the removal 
of one half of the beam box. 


elansed between concreting a beam and re- 
mc ving the shuttering did not exceed sixteen 
ho:rs, and this procedure was maintained 

uughout the winter of 1947-8. Equip- 
mat for heating both aggregate and water 
wa. available on the site for use in case of 
se\ ere frosts. 

‘Vhen the beam box was removed, the 
blccks on the heads of the steel props were 
left in position to provide supports for the 
beam until it attained sufficient strength 
to carry _ itself. The concrete was 
mi-ed in the nominal volumetric propor- 
tions of 1 : 14 : 3 using }-in. to }-in. gravel 
ageregates obtained from near Norwich, and 
washed pit sand from Suffolk. Ordinary 
anc rapid-hardening Portland cement was 
usel. The amount of water varied from 
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Fig. 5. General view 
4} gallons to 44 gallons per hundredweight 
ot cement. 

Temporary recesses having serrated sur- 
faces were lett in the beams tor the pre-cast 
purlins and valley gutters. The purlins were 
cast on the site in timber moulds, a suffi- 
cient number of which was provided for 
casting all the members required for one 
bay. The purlins were taken from the 
moulds the day after concreting and were 
erected four or five days later. When the 
pre-cast units were in position, the recesses 
were shuttered and concreted, thereby mak- 
ing each line of purlins and gutters a con- 
tinuous beam. 

The valley gutters were constructed with 
pre-cast bottoms and side members. Steel 
bars which projected from a point above 
the small flanges at the foot of the pre-cast 
gutter beams were bent down after placing 
the 14-in. pre-cast bottom slabs, and used 
as tie-reinforcement within the in-situ con- 
crete forming the sloping gutter bed. 

Expansion joints were formed by pro- 
viding at intervals a free bearing for the 
purlins and valley gutters on the transverse 
beams in which pre-cast corbels were em- 
bedded for the purpose. A similar joint is 
provided in the ‘‘ Handcraft ’’ sheeting at 
the same locations. 

Where the old concrete floor of the quay 
was damaged or had deteriorated, it was 
relaid on consolidated filling as a 5-in. con- 
crete slab with granite aggregate, reinforced 
with welded steel mesh. Expansion joints 
were provided in the slab around each 
column, between the quay wall and the slab, 
and elsewhere as required. The windbreaks 
at Waveney Dock were constructed of pre- 
cast reinforced concrete slabs 3-in. thick, 
12-in. wide and about 14-ft. long, laid on 
edge, the edges being tongued-and-grooved; 
the ends fit into vertical slots cast in the 
columns. 

The lower part of the columns and rain 
water down pipes were protected by steel 
guards, behind which the spaces were filled 
with fine tarmac to provide a cushioning 
effect. 

In Fig. 5 is shown a general view of the 
completed roof at the Waveney Dock. 

The design and construction of the works 
was under the supervision of The Civil 


of the Waveney Dock 


Engineer, Eastern Region, British Railways. 
The gantry and shuttering for the transverse 
beams were designed by Mr. C. Parry, and 
the contractors were Messrs. Charles R. 
Price. The Universal Asbestos Manufactur- 
ing Co., Ltd., supplied and erected the 
‘“* Handcraft ’’ troughing and other sheeting. 
The total cost of the work was about 
£25,000. 








The Port of Melbourne 


Extensive Development Scheme 

Ambitious plans to make extensive im- 
provements at the Port of Melbourne have 
been drawn up by the Harbour Trust. The 
scheme will cost several million pounds, and 
entails the building of three new docks, 
similar to Victoria Dock, with more than 
20 berths in each. 

All land between the River Yarra, on the 
west side of Victoria Dock to the Mari- 
byrnong, near Footscray, will be reclaimed 
and dredged for the new docks, and within 
18 months, the first of the new berths will 
be in operation. This berth is at the south- 
ern end of Victoria Dock, and will be known 
as 24 Victoria Dock. It is hoped another 
six berths will be ready within three years. 

Other works around the port are also to 
be put in hand. The genera] cargo berth 
at 30 South Wharf is to be extended, and 
other berths added. 

An intricate system of roads and railways 
will run around the new docks and cargo 
sheds will be the largest ‘yet constructed in 
the port. They will be 150 feet in width 
and 600 feet in length. All] superstructure 
will be in concrete, and berths will be rail 
served. 

Appleton Dock 

Over the past 12 months, more than 
£100,000 has been spent on the reclamation 
of land for the new Appleton Dock, which 
is situated on the west side of the Yarra 
from Victoria Dock. The eastern side has 
been completed, and earthworth contracts 
are continuing on the western side. 

The first stage of the Appleton Dock 
will be completed within 3 years, when it is 
expected six berths at the entrance of the 
dock will be in use. 
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Examination of the New Legislation 


By W. E. TAPPER, A.M.Inst.T. 


(Concluded from page 295) 


Commission’s Charges 

Part V of the Act reconstitutes the Railway Rates 
Tribunal under the style of Transport Tribunal and 
also extends their jurisdiction to other matters. In due 
time they will have jurisdiction over the Commission’s 
charges, except so far as the Commission may be 
allowed a free hand. 

Jurisdiction in regard to complaints of undue pre- 
ference hitherto exercised by the Railway and Canal 
Commission is now transferred to the Tribunal. 

The Transport Commission are from time to iime to 
prepare and submit to the Tribunal draft charges 
schemes for the services and facilities provided by them 
and are under the obligation of preparing and submit- 
ting draft schemes within two years from the passing 
of the Act, 6th August, 1947, or such longer time as 
the Minister may allow, for carriage of goods and 
passengers, port and inland waterways facilities and 
warehousing as well as for any other services and 
facilities which the Commission consider should be 
dealt with by charges schemes. 

The Commission will be grateful for the extension 
of time which may be allowed to them, and it is almost 
certain that the Minister’s prerogative will be invoked. 
The Commission have a tremendous task. It was not 
un'il 1928 that the revision of railway rates under the 
1921 Act could be brought into operation. The present- 
day problems of rates and charges are far more complex 
than in the 1920’s. Furthermore, the Commission’s 
schemes are to deal with all forms of transport and in 
particular they will doubtless seek to harmonise rail- 
way and road rates. 

Various charging methods are offered for the choice 
of the Commission and Tribunal. The Commission 
may be left to fix charges themselves, subject to 
limitations, if any, as may be laid down in the scheme. 
A charges scheme may be revoked or amended by a 
new one. 

It is probable that the Commission will follow 
precedent as regards charges at their docks, and that 
dues, wharfage and other charges now regulated by 
statute will be made in accordance with schedules 
(possibly with maximum limits) approved by the 
Tribunal, whilst charges for labourage and kindred 
services may be left to be determined by the Commis- 
sion. 

The present charges at their ports vary greatly as 
between one port and another, and it will be interesting 
to see if the Commission make an attempt to codify 
them. 

Before charges schemes become operative they must 
be confirmed by the Tribunal, who may make such 
alterations as they think fit. With certain reservations, 
the Tribunal may entertain applications to alter 
charges schemes in part. The Tribunal may also alter 
a charges scheme upon review which may be ordered 
by the Minister at any time. 

The right of appearance before the Tribunal is, apart 
from the Commission, now confined to bodies repre- 
sentative of users of the services and facilities to which 
the scheme relates, and to nationalised industries like- 
wise using them. 

The Tribunal may at their discretion hear a body 
representing persons who provide similar services for 
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hire or reward, and who desire to contend that the 
charges in question are unduly low. 

Individual port authorities have lost the right, which 
they had under the Railways Act, of appearance on 
matters affecting their particular interests, and in future 
can only appear collectively as an association in respect 
of charges tor port facilities on the grounds stated in 
the preceding paragraph. 

An individual trader can only appear to make an 
application to alter a charges scheme as it directly affects 
him. 

The peccant clause in the Bill authorising the Minister 
by regulation to exempt the Commission in certain cir- 
cumstances from the obligation not to show undue 
preference and from the observance of other statutory 
provisions was wisely withdrawn. 

A charges scheme may, however, enable the Tribunal 
to make orders authorising or requiring the Commission 
to afford special treatment in specified cases, and 
specifying the persons who are entitled to make or 
oppose applications for these orders, 

A charges scheme shall have effect notwithstanding 
anything in any statutory provision relating to its sub- 
ject matter. This over-riding of existing legislation is 
very sweeping and may have consequences more {ar- 
reaching than the framers envisaged. 

The corresponding provision in the Railways Act, 
1921, was by way of repeal in general terms. It was 
likewise of a sweeping character and did not specify 
the repeals in detail. There was always doubt as to 
the extent of this repeal and the Courts evaded giving 
a decision on the point. (G.W.R. Co. v. Bristol Grain 
Importers Defence Assn. ‘‘ Railway and Canal Traffic 
Cases,’’ Vol. XXI, p. 46.) 

In the interim until charges schemes come into 
operation the Commission will carry on with the 
charging powers, rights and obligations of their pre- 
decessors except so far as modified by the Act, There 
are transitional provisions and amendments and repeals 
to the Railways Act, 1921, as well as the over-riding 
powers of the Minister under the Defence Regulations 
as continued by the Transitional Powers Act, 1945. 

The Minister may after conferring with the Tribunal 
acting as a consultative committee authorise additions 
to charges regulated by statute if he thinks it expedient 
to do so for ensuring sufficient revenue to the Com- 
mission. This does not apply to charges schemes, any 
of which may be reviewed at any time by his direction. 

The Commission may increase any very low excep- 
tional railway rates, which were granted by railway 
companies because of road and water competition, up 
to 60 per cent. of the standard rates. An aggrieved 
trader may appeal to the Tribunal. 

Many railway rates from the larger ports were reduced 
to very low figures during the ten years preceding the 
war because of this competition. In taking any steps 
in this direction, the Commission will need to act 
circumspectly in order to avoid upsetting the delicate 
balance of railway rates from competing ports. 


Finance and Accounts 


Part VI deals with the Commission’s finances, The\ 
may borrow by the issue of British transport stock up 
to £250 millions for new capiial works and for workin; 
capital. They have received a legacy of over £150 
millions set aside by the railway companies durin; 
control to meet the cost of maintenance deferred owing 
to the war. The Commission start with large financia! 
resources for rehabilitation and development, Doubt- 
less some part will be expended on their docks when 
the national economic situation allows. 

The whole of the various businesses carried on by 
the Commission is to be treated as one undertaking, 
and they are to levy their charges to ensure that their 
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railway companies. 


revenue is adequate for meeting all expenses properly 
chargeable to revenue taking one year with another. 
There is no obligation on them to conduct their prin- 
cipal undertakings, i.e., railways, canals, road trans- 
port and docks, individually as self-supporting units. 

The annual statement of accounts is to be sent to 
the Minister, and, in combination with the periodical 
statistics and returns which the Commission are to 
render as directed by him, will show separately the 
financial and operating results of each of their principal 
activities. 

The railway companies were required to furnish 
statements of the financial results of each of their larger 
dock undertakings. So far it is not known what 
directions the Minister has given to the Commission in 
this respect. 

It is, however, laid down that in giving his directions 
the Minister is to have regard to the desirability of 
compiling returns and statistics in a form reasonably 
comparable with those which were required from the 


Arbitration 

The Arbitration Tribunal set up by Part VIII have 
jurisdiction to determine any dispute to which the 
Commission are a party as to the amount of compen- 
sation and cognate matters relating to the transfer of 
undertakings to the Commission not provided for under 
other procedure. Compensation to officers and servants 
is excluded from the Tribunal’s jurisdiction. 

Their jurisdiction also extends to disputes as to 
compensation under a scheme unless stated to the 
contrary in the scheme. 

The Tribunal fix the value of securities not quoted 
on the Stock Exchange when compensation is by 
exchange of the securities under Part II including any 
such securities where the relevant provisions are incor- 
porated in a scheme. 


Repeals and Amendments 


There are no repeals of public acts relating to har- 
bours and docks. The volume of public legislation for 
these undertakings is relatively small compared with 
that for railways and some other public utilities. 

There are, however, very numerous private acts and 
orders of local application. Every port has its own 
statutory powers and obligations. Each of the larger 
ports has a series of private acts. Schemes for re- 
organisation under Part IV may repeal or amend the 
private acts of the undertakings concerned. 

The provisions of the Railways Act, 1921, and other 
railway acts continue in force except so far as parts 
may be specifically repealed or amended by the Trans- 
port Act, or are over-ridden by the exercise of the 
Minister’s emergency powers, or are _ eventually 
superseded by charges schemes. The railway and canal 
companies’ private acts also remain in force under like 
conditions. 

Present Administration of Ports 


The final report of the Royal Commission on Trans- 
port issued in 1931 showed the ownership and 
administration of ports, large and small, in the United 
Kingdom to be as follows:— 


Local Trusts and Commissions 110 
Municipal Authorities a va 70 

Railway Companies—now vested in the 
Commission : a 50 
Harbour Companies and individuals 100 
330 





The overseas trade of the country is carried on at 
about 30 ports, mainly those owned by local trusts or 
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commissions and the larger ports now vested in the 
Transport Commission. Two, Bristol and Preston, are 
municipally owned, whilst Manchester is outstanding 
as the largest company-owned port. 

The feature of port administration in this country is 
that—excluding what were the railway-owned ports— 
it is undertaken by local bodies comprised of individuals 
interested in the progress and development of the port 
which they serve and concerned with its trade and the 
industries within its area. 

It is accepted that the local administration has 
proved beneficial, and that the larger independent ports 
are well managed and equipped. They rely entirely 
upon their own financial resources. it is ‘gratifying 
that the Act recognises the desirability of the con- 
tinuance of local administration under schemes. 

On the other hand, the amalgamation of railways 
under the 1921 Act centralised the administration of 
railway-owned ports at Railway headquarters in 
London. This state of affairs is continued under the 
new regime. 

With few exceptions the ownership of docks imposed 
a financial burden on the companies and the same 
problem now confronts the Commission. In 1946 and 
1947 the deficits on working expenses were £3,289,000 
and £3,193,000 respectively. These large sums and 
the interest paid on £70 millions of capital had to be 
found from outside sources. 

In spite of a large increase in statutory charges in 
October, 1947, it is to be feared that with the present 
volume of trade or any improvement which can be 
reasonably foreseen or expected in the near future, 
the Commission will be faced with a deficit on their 
docks. 

Another problem is that of the small ports dotted 
along the coast. A number of them are now in the 
hands of the Commission. Some of the others have 
their own specialised trade and are fairly prosperous. 
There are, however, many whose trade has declined, 
and whose facilities are below modern standards. The 
Royal Commission reported a state of decay amongst 
them, The question is whether or not anything worth 
while can be done to resuscitate them. Their trade is 
often casual and intermittent, and their fortunes are 
closely bound up with those of coastal shipping. 
Geographical factors often make them unsuitable for 


grouping, even if grouping were likely to afford a 
solution. 
The Future 
No re-organisation of ports, not even the Com- 


mission’s, can be carried out under the Act except by 
schemes. The Commission will not be justified in 
imposing a scheme upon an independent port or group 
ot ports contrary to the wishes of the owners, users or 
workers, unless they are able to show that a scheme 
will improve the existing state of affairs. 

There is nothing in paragraphs (a) to (k) which 
promises any great advance on the present constitution 
and administration of the large ports. Government 
spokesmen admitted in the debates on the Bill that it 
would be foolish not to leave well alone—that is to 
say, a port which is well managed, with its finances 
in a sound condition and its trade progressive and 
adequately catered for. 

Where the transfer of a harbour undertaking, par- 
ticularly a small one, is considered desirable, a simpler 
course would be for the Commission to acquire it by 
agreement, thus avoiding the lengthy and complicated 
procedure of a scheme. This course would allow com- 
pensation and other matters to be settled by negotiation, 
subject to the Minister’s approval. 

The Act contemplates that benefits may accrue from 
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the grouping of ports in the same estuary or district. 
Whilst grouping seems to hold attractions, it may not 
be easy of accomplishment on terms acceptable io all 
concerned, especially by compulsion, The claims of 
the various interests, not only the separate port 
authorities but also ship owners, traders and indus- 
trialists, may prove difhcult to reconcile and satisfy. 
There are also the problems of finance and charges. 

The smaller ports in a proposed grouping may be 
apprehensive lest their interests be submerged by their 
larger neighbours, whilst the more prosperous ports 
may be reluctant to take over or share the financial 
burdens of the less fortunate ones. Rivalry is generally 
the greatest between adjacent ports. 

The Cooper Report.on the Clyde Estuary—its imprint 
is faintly discernible here and there in the Act— 
illustrates the nature of claims put forward for repre- 
sentation and safeguards, for improved facilities and 
new works, and for the protection of particular interests, 
as well as the financial issues involved when grouping 
is contemplated. 

The Commission have divided the country into six 
railway regions and five (now reduced to four) inland 
waterways regions, each with a chief executive officer. 
When the management of all the Commission’s ports 
is transferred to the Docks and Inland Waterways 
Executive they, too, will doubtless be put on a regional 
basis. 

It is a matter of conjecture how far schemes will 
provide for the grouping of ports which are not placed 
under the control of the Commission. Any grouping 
under schemes will probably be confined to a few ports 
in the same estuary or area so that they can be con- 
veniently administered in the vicinity, and at the same 
time allow representation of users on the administering 
body. 

sil authorities seem to be rather ‘‘cold shouldered”’ 
where harbour schemes are concerned. Their repre- 
sentatives are not mentioned amongst the desirables for 
membership of bodies administering schemes, and from 
the variation in the wording of the corresponding sub- 
section dealing with passenger road transport schemes 
the inference is that it is not the intention to invite local 
authorities to participate in administering harbour 
schemes. 

Yet local authorities are owners of numerous harbour 
undertakings, and often have representation on harbour 
trusts and commissions. Eleven of the twenty-one 
directors of the Manchester Ship Canal Company are 
nominated by the Manchester Corporation. 

Ratepayers are called upon to contribute to the 
upkeep of some of the municipally owned ports, At 
Bristol, for instance, over £2} millions were required 
as rate-in-aid over a period of 30 years whilst heavy 
capital expenditure on dock extensions was coming to 
fruition. 

It is true that the Act does not expressly forbid the 
nomination of a local authority as an executive or 
administering body in a scheme, or as acting as agents 
of the Commission. In selected cases, as for example 
a small port in isolation, this might prove a convenient 
course. Likewise there is no prohibition on the appoint- 
ment of persons with local government experience to 
serve on an administering body. 

A question which is naturally uppermost is the 
future relationship between the Commission’s ports and 
those remaining in independent control. 

The ownership of docks on a large scale by the main 
line railway companies, brought about by the amal- 
gamations of the 1921 Act, occasioned some misgivings 
amongst the independent ports. Several issues on dock 
matters were fought out before the Railway Rates 
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Tribunal and in the Court of Appeal. 

In so far as it is possible to compare like with like, 
the charges at railway-owned docks were at a 
lower level than at independent ports which have to 
meet their financial obligations from their own 
resources. This is the position to-day under the scales 
of dock charges inherited by the Commission from the 
previous owners. 

The Commission have, however, to take a wide out- 
look in discharging their duty of securing and promoting 
an integrated system of transport and should not 
favour their own ports at the expense of or in com- 
petition with others. 

The compilers of the Railways Act, 1921, the fore- 
runner of the vast amalgamations now taking shape, 
had the advantage of a comprehensive report from the 
Rates Advisory Committee after a public inquiry. The 
Government chose not to seek outside advice in pre- 
paring their Transport Bill, which involved far greater 
issues, 

Undoubtedly the Bill was much improved by the 
amendments—a record number—during its passage 
through Parliament. Representations made by the 
General Council of British Shipping and the Dock and 
Harbour Authorities’ Association received consider- 
ation, and, although the Minister did not see his way 
to go as far as those bodies desired, the original clauses 
relating to harbours were amended and enlarged. 

Despite its length, the Act does not give plain 
answers to many questions which will inevitably arise 
when its manifold provisions are being put into 
practice. Schemes for re-organisation under Part IV 
and for charges under Part V may prove highly con- 
troversial and contentious. 

The British Transport Commission have under their 
control or within their purview transport undertakings 
of all kinds, whose capital expenditure up to the 
present time must be in the neighbourhood of £2,000 
millions, including some £250 millions on harbour 
undertakings and port facilities. 

Never before have responsibilities of such magnitude 
been placed on the shoulders of a single body. All will 
wish the Commission success in carrying out their task. 








The Humber Ports 


The Humber Ports of Hull, Grimsby and Immingham were 
transferred to the administration of the Docks & Inland Water- 
ways Executive on Ist January, 1949. 

The imports and exports passing through the ports during 1948 
exceeded those of previous post-war years and totalled slightly 
more than 113 million tons, an increase of 40% on the 1947 
tonnage. 

Exports generally were substantially heavier. The ports 
shared in the revival of the exportation of coal, comparative 
figures being 4,885,421 tons for 1948 and 2,182,587 tons for 1947, 
and there were considerable increases in the arrivals of grain and 
mineral oil. The fishing industry at Hull and Grimsby is rapidly 
approaching its pre-war standard. 

This improvement in the tonnage of traffic handled is 
indicative of the upward trend of trade in the ports. The follow- 
ing is a comparison of the number of vessels and N.R.T. 
discharging and loading, namely:— 

1948. ; 1947. 
No. of vessels N.R.T. No. of vessels N.R.T. 





Hull ieee 5,863 4,757,412 4,812 5,325,666 
Grimsby soe’ ee 2,809 534,177 2,273 371,369 
Immingham sa 2,146 1,720,885 1,855 1,363,639 

10,818 7,012,474 8,940 7,060,674 
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Interesting types of composite piles and scarfing described * 


By J. B. O. HOSKING, M.C.E., B.Sc., M.LC.E., M.LE. (Aust). 


To the casual rambler in the Port of 
Melbourne, it is the colourful array of ships 
from the four quarters of the globe that 
fascinate with their hint of distant romance. 

The skyward reach of the jibs of the 
sreat wharf cranes, and the bustle of the 
busy tow motors, fork lift trucks and mobile 
cranes, are, in his mind, the necessary set- 
ting to receipt and dispatch of cargoes from 
Bristol to Balboa. 

But below him stands a forest of trees 
more closely set than ever they were in 
their natural state. 

Shorn of their glorious natural dignity 
and beauty, with the final ignominy of be- 
ing upended and driven deep into the river 
and bay floors, and hidden for the most 
part by concrete decking, these giants play 


of almost 80-ft. below low water were 
attained. At both these sites, foundations 
for wharves and shed floors were provided 
by driving cradled piles which derive their 
supporting power mainly from the bearing 
value of the silt on an inverted timber 
platform secured about 20-ft, from the toe 
of the pile and driven with the pile 10 to 
15-ft. into the mud. 

These cradles have an effective bearing 
area of about 14 sq. ft., but even with this 
assistance a 75-ft. turpentine pile, when sub- 
jected to test loads varying from 22 to 33 
tons, failed by continuous settlement. This 
limits the working load on such piles to 15 
tons per pile, which is considerably less than 
desirable, whether considered from _ the 
aspect of the pile as a column, the distri- 


Underneath Princes Pier, Port Melbourne, while above, heavily-loaded railway trucks supply 


shipping. 


vital part in the world of sea-borne com- 
erce. 
Mud 100 Feet Deep 
[he peregrinations of the lower sections 
the River Yarra over the countryside 
iring long ages of geological settlement, 
ive left in their train a chapter of difficult 
undation problems for those concerned 
th the construction of the port. , 
At Station Pier, Port Melbourne, bores 
1: vealed no better materials than silt or mud 
é’ depths of 100-ft. below low water, while 
at Central Pier, Victoria Dock, reasonably 
solid clay was not encountered until depths 





*Reprinted from the ‘‘ Port of Melbourne 
Quarterly,’’ July-Sept., 1948, with acknow- 
ledgments. 


buted load on the wharf or shed floor or 
concentrated loadings applied by crane and 
railway tracks. 

The difficulty was overcome at No. 15 
South Wharf when constructing a wharf on 
foundations approaching in softness those 
described at Station Pier. 

Composite Piles 

Timber piles 85-ft. in length were pro- 
cured from New South Wales and, after 
their heads were trimmed with an adze to 
an approximately cylindrical section 
15-ins. in diameter for a length of 3-ft, 6-in., 
they were driven until the trimmed heads 
were near ground level. 

A concrete pile of 
section, provided with 


cross- 


bell 


hexagonal 
a reinforced 
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extension, was then lowered on to the 
trimmed timber pile head until the lower 
edge of the bell was resting on a rope 
grummet secured to the timber pile. Cement 
mortar was poured into the concrete bell 
through grouting connections near the top 
of the bell until the space between timber 
and concrete was filled with grout, 

The composite pile so formed was driven 
home before the grout had time to set, and 
the whole provided a long pile which has 
the advantage of being of concrete above 
mud level where it is subject to attack by 
marine insect or fungoid growth which 
would eventually destroy exposed timber. 

Such piles, however, are, in effect, con- 
crete, so far as the design of the structure 
they are to support is concerned, and they 
therefore must be used so that they are not 
subject to lateral bending forces if spalling 
of concrete from the reinforcement is to be 
avoided. 

This was practicable at No. 15 South 
Wharf, where the composite piles formed 
the foundation for the reinforced concrete 
anchor platform designed to stabilise 
laterally the wharf deck and shed floor. 

It may naturally be asked by the reader, 
“Why all this trouble to unite timber and 
concrete piles? Why not build all whart 
structures entirely of concrete? ’ 

This article is concerned only with those 
structures erected on bad foundations and, 
with regard to these, the answer may be 
summed up in a word—*‘ Cost.”’ 

Concrete piles cost two to three times as 
much as turpentine piles. 

In Melbourne, turpentine piles have a 
life of at least 50 years, and messmate piles, 
if buried entirely in the mud as in the 
lower end of spliced piles, have a similar 
life, and as for reasons given previously, 
the cost of the wharf superstructure on 
timber piles is less than that on concrete 
piles, the capitalised cost of structures in- 
corporating long piles is in favour of the 
use of timber piles and not of concrete. 

Consequently, when it became necessary 
to replace the teredo-damaged Tasmanian 
stringy bark piles at No, 14 berth, Central 
Pier, Victoria Dock, timber piles offered the 
most economical method. 


Heavy Loading 
In this new structure, it is required to 
provide for a wharf dock 35-ft. in width, a 
cargo shed 80-ft. in width, and the widen- 
ing of the existing roadway at the rear of 
the shed from 60-ft, to 90-ft. 
The live load to be carried by the 
structure will consist of: 
(a) A distributed load of 5 cwt. per sq. 
ft. 
(b) Vehicles weighing 44,000 Ibs. and 
having a rear axle load of 30,000 Ibs. 
(c) Electric level luffing wharf cranes of 
semi-portal type capable of lifting 3 
tons and travelling along the wharf 
apron, 


new 


Long Piles 


The remains of the old wharf and shed 
foundations with cradled piles buried in the 
mud determined the longitudinal pile 
spacing of 10-ft. and, with a convenient 















transverse pile spacing of 9-ft., the new pile 
loads would be between 35 and 40 tons. 

Turpentine piles driven in the adjoining 
roadway foundations were in excellent con- 
dition after 33 years’ service, but, as they 
were carried on cradles in silt, safety sup- 
port was only 15 tons per pile, 

Such piles may, therefore, be satisfactorily 
used in the new structure if means were 
devised to ensure that their safe supporting 
power was increased from 15 tons to from 
35 to 40 tons. 

This would obviously be accomplished if 
piles 100 to 110-ft. long were driven through 
the silt into the underlying clays and gravels. 

Trees of Turpentine (Syncarpia laurifolia) 
are, however, in very short supply for any 
length over 60-ft., and it was therefore 
necessary to devise a means of uniting two 
trees to form one pile. 


Mild Steel Sleeves 

Following difficulties in obtaining long 
timber piles, tests were made with splices 
formed by trimming the lower end of the 
upper pile and the upper end of the lower 
pile to a cylindrical form 13-in. in diameter 
for lengths of 2-ft. 6-in., and then forcing 
these ends into a mild steel sleeve 4-ft. 6-in. 
long, rolled and welded from 3-in. plate. 
One-inch diameter spikes were then driven 
through holes in the steel sleeve into the 
timber to properly unite the two piles. 

When subjected to a transverse loading 
test, this pile had a transverse strength equal 
to 75 per cent. of that of a continuous log 
of the same diameter. 

This test was followed by further tests in 
which long piles were made up with tur- 
pentine top about 60-ft. long, and mess- 
mate bottom sections about 43-ft. long. Two 
of these piles were driven from the old wharf 
structure at No, 14 Victoria Dock, about 
20-ft. into the gravelly sand and clay under- 
lying the mud and silt. 

The nature of the soft silt was indicated 
by the fact that each spliced pile penetrated 
the silt to a depth of 15-ft. under its own 
weight and, with a 3-ton hammer resting on 
the head of the pile, a further penetration 
of 7-‘t, occurred. 

Each of these test piles safely withstood 
a static test load of 80 tons. 

The relative lengths of top and bottom 
sections were such as to locate the splice 
about 15 feet below the mud line when the 
berth is dredged to 35 feet below low water. 

The working load of 35 to 40 tons can 
therefore be safely employed with piles of 
the kind tested in the foundation condi- 
tions obtaining at the site, and this method 
has accordingly been adopted for the 
foundation work of the new structure at 
No, 14 Victoria Dock. 


Economical Method 

Apart from the advantage that it ensures 
economy in the number of piles required as 
compared with the old cradled piles, it 
effects a considerable saving in the cost of 
the piles themselves as compared with the 
turpentine piles in the one length, if such 
were procurable. The messmate logs used 
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Mild steel sleeves fitted ready to make composite piles. 


as bottom lengths are only a third of the 
cost of turpentine, although of equal 
strength and quite durable below the mud 
line where also the steel sleeves will be pro- 
tected from damage by corrosion. 

As the life of the steel sleeve is obviously 
of considerable importance in the type of 
pile splice adopted, some trouble has been 
taken to collect information regarding the 
life of steel or iron buried in the earth 
beneath the sea-bed. In “ The First Re- 
port of the Committee of the Inst. C.E, on 
Deterioration of Structures in Sea Water,’’ 
accounts are given of experiences with 
wrought iron and steel at Madras and Prai, 
including a description of the relative 
deterioration of the metal above and below 
the sea-bed. 

At Madras, wrought iron piles 50 years 
old had been reduced 1 inch in diameter 
above the sea-bed, but, beneath, the metal 
was so unaffected by corrosion that the 
rolling marks were clearly visible. At Prai, 
although the steel structure of a wharf nine 























years old had been so badly attacked by 
corrosion above the sea-bed that it had to 
be demolished, the steel buried beneath that 
level was described as being still in prac- 
tically perfect condition. 

In Melbourne, the steel or iron pile shoes 
placed 50 years ago on piles driven into the 
silts and clays beneath the River Yarra 
have been found to be in perfect condition 
when these piles were withdrawn and cast 
steel sleeves used for pile splices at Central 
Pier, Victoria Dock, for replacement of 
teredo-affected pile tops in the manner 
described later, have, after 12 years, been 
found to be in perfect condition where 
buried in the mud, but showing corrosive 
pitting in the section in the water. 

This information, when considered col- 
lectively, makes it apparent that the buried 
steel sleeve splices may be expected to have 
a very long life. 

Special Pile-Turning Machine 

The pile ends for the above-mentioned 

tests were prepared by hand, but, as it was 
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Lengthy piles being hauled into position at No. 14 Victoria dock, as part of post-war 
rebuilding programme. 
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contemplated that more than 700 piles would 
be required at No, 14 Victoria Dock alone, 
and that several times that quantity would 
be required elsewhere, a special pile-turning 
machine was constructed by the Melbourne 
Harbour Trust, 

In this machine the pile is held at the 
outer end in a circular steel trunnion, turn- 
ing on rollers. which are mounted on a 
flanged wheeled truck. At the other end, 
which is to be turned down, the pile is in- 
serted in a similar trunnion which is mounted 
on the machine proper and is turned by an 
electric motor through reduction gearing at 
the rate of 12 revolutions per minute. 

The machine carries a revolving cutter 
head having four blades 4-in, in length, and 
this can be travelled about 3 feet longitu- 
dinally along the pile or fed into the pile 
diametrically. The cutter head is vee-belt 
driven from an electric motor which is 
mounted on the same carriage as the cutter. 
As the pile revolves the cutter head is 
travelled slowly along the length of the cut, 
removing about 3/16-in. of timber in each 
passage, back and forth, until the desired 
diameter is reached. The shavings are re- 
moved from a hopper beneath the machine 
into a raised storage bin by means of a 
compressed air ejector. 

After being turned, the lower length is 
reversed on a hydraulic turn-table, and the 
two lengths are then brought together and 
spliced. Throughout these operations the 
piles are handled on trolleys running on 
rails 

120 Feet Long Piles 

This new method of constructing long 
piles has been further used to advantage to 
furnish foundations for an extension of the 
passenger shed at the outer berths, Station 
Pier, Port Melbourne, where it is necessary 
to provide for handling passengers from the 
new passenger ships ‘‘Orcades’’ and 
‘“‘Himalaya,’’ of the Orient Line of 
Steamers and the Peninsula and Orient 
S.N. Co. Pty., Ltd., respectively. 

As previously mentioned, bores to 100 
feet below low water had revealed nothing 
better than silt, and it was decided to 
obtain a more substantial support than that 
afforded by the cradled piles used in the 
construction of the pier by driving piles 
120 feet in length built up of 60 feet tur- 
pentine upper sections and messmate lower 
sections, 

As these piles had to be driven through 
he existing pier deck, and the only machine 
ivailable for driving long piles was the 
30-ft. machine previously mentioned, it was 
ransferred from No. 14 Victoria Dock, 
‘omplete with its bed and winch, by means 
f the Trust’s new diesel electric 40-ton 
loating crane which, incidentally, was 
lesigned and constructed by the Trust 
luring the latter stages of the war. 


Interesting Method 
Driving from the pier deck, this machine 
ould not handle 120-feet piles in one length 
ind, accordingly, the lower section was 
pitched first, and this, with the 3-ton 
monkey lowered on to it, penetrated the 


silt sea bed to such an extent that the top 
of the pile was at deck level. 

In this position the steel sleeve was placed 
on the prepared end of the pile and the 
upper (turpentine) section spliced to it. 
The whole was driven, and entered solid 
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material at about 102 feet below low water, 
and finished with a satisfactory set for the 
required 35-ton safe loading. 

These piles each cost less than the 
original cradled piles in the pier and, as 
they will safely carry more than double the 
load, have reduced, to less than half, the 
foundation costs of the new work, which 
otherwise might well have been impractic- 
able on account of the difficulty of pitching 
and driving cradled piles through the 
heavily timbered c.eck structure. 

While these 120 feet piles represent the 
apparent ultimate in long pile construction 
for foundation conditions in the Port of 
Melbourne, it is felt that this article could 


not be concluded without reference to a 
method developed in 1937 for replacement 
of teredo-affected sections of piles support- 
ing shed structures and wharves where the 
replacement of the piles as a whole was 
impracticable on account of insufficient 
head room and the impossibility of pitching 
and driving cradled piles through an 
existing timber deck structure. 

Central Pier, Victoria Dock, was built in 
1915, 1.600 feet long and 250 feet wide, 
including 60 feet central roadway supported 
on turpentine piles, and wharf and shed 
structures on Tasmanian hardwood piles. 

Although the turpentine piles are still in 
perfect condition, the hardwood piles be- 
came so badly affected with teredo that the 
progressive renewal of the whole of these 
piles above mud-line became imperative. 

Because of the pier’s bad foundations 
the piles had been provided with cradles to 
carry the load floating in the mud. The 
renewal of these piles, particularly under 
shed structures, was thus impracticable 
without demolition of these buildings, and 
this difficulty was surmounted in the 
following manner. 


Diver Saws Under Water 

A diver operating with a pneumatically- 
driven chain-saw cut off the defective pile 
at mud level. The top section of the pile 
was removed and in its place was pitched 
a new pile-top, fitted at its lower end into 
a %-in, thickness of cast steel sleeve or 
ferrule about 4-ft. 6-in. long and 9-in. to 
13-in. in diameter, as required to suit the 
existing pile. 

The ferrule had a central diaphragm to 
act as a stop for the new pile, and its lower 
end has a cutting edge, so that when, with 
the diver’s aid, the new pile top was placed 
on a pile stump at mud-line, with the 
diameter of the ferrule about 1-in. less than 
the diameter of the old pile, and the new 
pile was driven with a 12-cwt. monkey, it 
cut its way down on to the pile stump, so 
that a tight joint was formed which, on test, 
showed that it had at least 80 per cent. of 
the transverse bending strength of the 
original pile, 

This particularly useful method of 
effecting wharf structure repairs has been 
applied to more than a thousand piles, most 
of this work being carried out while the 
wharf concerned was occupied by shipping. 

This was the first application in 
Melbourne of tubular steel sleeves to the 
splicing of timber piles and, from the 
experience so gained, has developed the 
various methods described above of forming 
long timber piles, which represent a vast 
improvement on timber pile splices incor- 
porating bolted timber fish pieces. 

The application of these methods of 
providing foundations for wharf structures 
in bad ground will, in the present pro- 
gramme of expansion of port facilities, not 
only effect a saving of many thousands of 
pounds, but will assist in the expedition of 
these works by making it possible to 
utilise, in part, local pile timbers not them- 
selves suitable for marine works. 
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Handling Bagged Cargo 
Description of New Loading Methods 


In the July and September, 1948, issues of ‘‘ World Ports,’’ ihe 
official organ of the American Association of Port Authorities, 
appeared two articles dealing with cargo handling methods at the 
Port of Lake Charles, La., and the Port of Beaumont, Texas, 
respectively. As the technique described is likely to be of interest 
to other ports faced with similar cargo handling problems, we are, 
with due acknowledgment, reproducing below the salient points 
from the articles in question, 


The Port of Lake Charles 

The Port of Lake Charles, La., like the great facilities at 
Manchester, England, also exists by virtue of its man-made deep- 
water channel to the sea. Here, though on a smaller scale, the 
procedure was none the less valiant as a regional accomplishment. 
The port is a particularly appropriate subject for the study ot 
methods of handling bagged cargoes because it is the water shipping 
focal point of the tamed Louisiana rice belt, and handles as wel! 
an impressive quantity of bagged flour. 

In the handling of bagged commodities, certain basic consider- 
ations apply as follows:— 

(1) The bagged product, limp and offering scanty hand-hold is 

a difficult object for man handling. 

(2) Certain types of bagged commodities do not lend themselves 
well to stacking. Rice, in particular, tends to “‘ crawl ”’ 
out of position when stacked. 

(3) Bags must be kept out of contact with moving surfaces 
which are abrasive or would tend to cut or tear. 

(4) On the other hand, bags may be safely dumped wholesale 
in the operations to be described, without injury to bag or 
contents, in a manner which would be very injurious to a 
more rigid package, 

Lake Charles Stevedores, Inc., which does all of the car unload- 
ing and stevedoring at the port, have shown remarkable ingenuity 
in the handling of bagged cargo with the above mentioned con- 
siderations in mind. 

First, the lip of the time-honoured two-wheel hand truck is a 
known cutter of rice and flour bags and is little seen in operation 
on the Lake Charles Docks. The pallet operation prevails. 

Secondly, no pallet is taken aboard ship to swing about in the 
hold and damage stowed bags. 

The port is about halfway converted to complete palletised 
shipside storage, after having begun about a year and a half ago. 
Pallet size is gradually being standardised from an old-type 
measuring 48-in. by 84-in. and accommodating 36 bags to an 
improved type measuring 48-in. by 60-in. and accommodating 
30 bags. The change factors were fitting the load to the pallet 
and handling pallet loads through freight car doorways. 

For the handling of unpalletised bags to shipside, Lake Charles 
Stevedores, Inc., use a detachable dumping cradle in connection 
with the fork lift truck. Cradles accommodate 27 bags each. After 
receiving its allotment of bags, the cradle is picked up by the fork 
lift truck and carried to the cargo net at shipside, where a tipping 
mechanism on the truck dumps the bags into the net. The empty 
cradle is retained on the machine, which brings it back to the 
piling point for refilling. 

At present the conventional method for handling palletised 
bagged cargo to shipside is the normal fork truck pallet operation 
up to the dock, but here the unusual takes place. The pallet load 
is placed upon a dumping rack, after which the fork truck with- 
draws forks and runs back for another pallet load. In the 
meantime, a lever on the rack is tripped and the bags dumped into 
the cargo net. The empty pallet is stacked with other empties 
alongside and when a suitable quantity results, the empties are 
taken back into the shed on one of the returning left truck trips. 

The third method is the result of a pallet dumper and retainer 
used in connection with the fork lift truck. This device was 
invented by the superintendent of the stevedoring company, who 
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has applied for patent rights. Five of the devices have been built 
to date. 

The new dumper permits the fork truck operator to dump the 
pallet load into the cargo net, but retains the pallet for return 
trip to the warehouse, It is said, in addition, to absolutely prevent 
any chance of bag breakage. 

The vice-president and general manager of the stevedoring 
company cites some interesting production figures in connection 
with the basic method of pallet handling, but retaining the pallet 
on the dock, Taking pallets in and out of the hold loses 5 to 6 
tons of production per hour, he maintains. With the present 
method of loading, a record of 50 tons per gang hour was set up 
in the loading of a recent ship. As a rough average of present 
day production, he cites a general figure of 2 tons per man hour. 


The Port of Beaumont 


Large tonnages of flour and rice are handled at the Port of 
Beaumont, Texas, and also considerable quantities of cased oil, 
canned goods and other general cargo. Bagged commodities, 
however, are in the majority, the port even having handled com- 
plete shipload cargoes ot bagged potatoes during the earlier stages 
of the post-war relief programme. 

Accordingly, shipside bagged handling techniques are highly 
developed at Beaumont as at Lake Charles. In fact, Beaumont 
claims credit for originating the shipside dumping rack for pallet 
loads of bags, as described above. 

The advantages, as previously pointed out, are that the pallet 
never enters the hold to damage stowed bags, and that the time 
required to return empty pallets from hold to dock is saved. Of 
course, the empty net must be returned, an operation in which 
there is little time element and only incidental handling. 

The Port of Beaumont, however, has gone yet another step 
further, this is the practice of pre-packing sling loads. 

Using a conventional choker-type rope sling and a specially 
designed small pallet, bagged cargo is sling-loaded right in the cars 
as received at the back-land loading platform of wharf. In 
practice, the pallet is brought into the car and a rope sling laid 
across its deck lengthwise, the ropes fitting between the spaced 
deck boards. 

Twenty bags are piled on to the pallet, four in a row and five 
layers high, the centre layer of four bags being laid in the long 
dimension of the pallet to gain the benefits of an interlocking 
stacking pattern in some degree. 

The parts of rope are then brought around the bags to form a 
simple, choker-type sling with the loop, or ‘‘ eye,’’ of the sling 
at one of the upper corners of the stack for convenient hooking 
on at shipside. 

Pallet loads of bags, slings and all, are placed in temporary 
shipside storage, stacked as much as three high (the port has 
2,000 special pallets for this purpose, of 30-in. by 56-in. dimension). 

The loading operation consists of simply bringing the pallet 
load to shipside and placing it on the deck, whereupon the ship’s 
hook neatly lifts the sling load off of the pallet and takes it aboard. 
The practice of placing the ‘‘eye ’’ of the sling at one of the top 
corners of the load, instead of at the centre, here becomes impor- 
tant. This is to prevent pinching of the corner bags by the sling, 
the bag at the opposite top corner being moved slightly in toward 
the centre of the stack. When the hook picks up, therefore, the 
sling load assumes a roughly circumferential effect. 

In yet another bagged cargo handling operation, the principle 
of the scoop-type bin attachment for port trucks is used. Here 
a number of the large metal bins are filled with bags within the 
shed. A fork lift truck will pick up the bin and carry it to ship- 
side, where, with a special dumping mechanism, the truck will 
tip the bagged contents of the bin into a cargo net spread on the 
dock, returning to the shed with the empty bin and picking up 
another loaded one. 

The port will use all three of the above-mentioned operations 
in the loading of any single ship. In connection with one ship 
observed, 6,500 tons were placed aboard in a working time of 20 
hours, using 10 gangs and 8 sets of gear, giving some indication 
of the speed of the operation. Back when complete shiploads of 


potatoes were the rule, 6,000 tons of this cargo (a solid shipload) 
were placed aboard in a three-day turn-around time. 
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placed pallet load on dumping rack, and 
of pallet are headed for the net. 


irom the wharl shed is the next pallet load. 


All stevedoring and car-loading at the Port of Beaumont are 
conducted by the P. C. Pfeiffer Stevedoring Co., which has 
originated the methods discussed in this article. The Company 
is noted for double-ganging hatches with the use of shore cranes 
to supplement ship’s gear. That is to say, on one ship observed, 
hatches Nos. 2, 3 and 4 were double ganged, having two sets of 
ship’s cargo gear per hatch, Hatches Nos. 1 and 5 were single 
ganged, having only one set of cargo gear each. A 25-ton Brown- 
hoist rail-mounted locomotive crane served No, 1 hatch, in 
addition to ship’s gear; and a 20-ton Linkbelt crawler crane served 
No. 5 hatch, in addition to its gear. 

The Company uses some 12 to 14,000 pallets (standard 48-in. 
by 64-in.), in addition to the 2,000 special pallets used for the 
pre-slinging operation. Pallets are built right at the port, mass 
production style, in an operation which serves to keep stevedores 
gainfully employed at slack times. 





Mereantile Shipbuilding during L946 


Extracts from Lloyd’s Register of Shipping 
Annual Summary 


Particulars of Tonnage Launched 

Excluding ships of less than 100 tons gross, there were launched 
in the World 872 ships of 2,309,743 tons gross, of which 1,176,346 
tons were from berths in Great Britain and Northern Ireland, and 
1,113,397 tons abroad. The output in Great Britain and Northern 
Ireland represents 50.9 per cent. of the total. Omitting comparison 
with World totals during the War years, when circumstances were 
quite abnormal, this compares with 56.7 per cent. in 1947, 53.3 per 
cent. in 1946, 34.0 per cent. in 1938, 34.2 per cent. in 1937, 40.4 
per cent. in 1936, 38.3 per cent. in 1935, 47.5 per cent. in 1934, 
27.2 per cent. in 1933, 25.8 per cent. in 1932, 31.1 per cent for 1931, 
and 51.2 per cent. for 1930. The output of the other leading 
‘ountries is as follows:— 


Sweden 245,896 tons Canada 102,321 tons 
Holland 142,485 ,, Denmark ... 99,426 ,, 
France — --. 188,260 ,, Belgium 52,456 
United Statesof America 126,418 ,, Norway 46,974 
Italy niolieete 111,555 ,, 


The net increase in the World output as compared with 1947 
mounts to 207,122 tons. In Great Britain and Northern Ireland 
there has been a decrease of 16,413 tons in the tonnage launched, 
while abroad there has been an increase of 223,535 tons. 

In Gt. Britain and Nthn. Ireland 159 ships, of 410,056 tons, were 
launched for owngrs residing abroad, equal to 34.9 per cent. of the 
total output. Thirty-seven of these ships, of 133,474 tons, will be 


registered in Norway; 14, of 69,195 tons, in Portugal; 26, of 
61,423 tons, in British Dominions overseas; and 15, of 33,508 tons, 
in Sweden. 


The pallet dumping rack, originally developed at Beaumont, is shown in operation in this photographic sequence, (Leit): The lift truck has 
the operator is tripping the dumping lever. 
(Right): The operation has been completed, as cargo-net load of bags awaits the hook 
Note the stack of empties on the right. 


(Centre): The lever has been tripped and contents 
Emerging 


For cargo operations, the Company has a fleet of 18 lift trucks 
and two docks tractors. 


Geographically, the Port of Beaumont is situated on the Naches 
River, 48 miles from the Gulf of Mexico. It is reached through 
a series of canals which connect with Sabine Pass, the outlet to 


the Gulf for Sabine Lake. 

The municipally-owned terminal at Beaumont is the prin ipal 
development along the city’s waterfront, the port { 
cluding 217,176 sq. ft. of transit sheds, 

During World War II, the docks were comparatively idle due 
to the tunneling of war materials through other ports along the 
Atlantic, Gulf and Pacific Coasts. The municipal wharves were 
turned over to the U.S. Maritime Commission to be used in the 


cilities in 


outfitting of cargo vessels. On January Ist, 1946, these facilities 
were released and the port commission began its reorganisation 


for post-war commerce. 





Among the principal shipbuilding countries abroad, the tonnage 


launched for registration under other flags was as follows: 
Sweden, 35 ships, of 193,332 tons; British Dominions, etc., 54 
of 96,507 tons; Italy, 28 of 86,362 tons; United States of America, 
34 of 82,722 tons; Denmark, 10 of 65,731 tons;.Belgium, 20 of 
33,354 tons; and Holland, 26 of 29,656 tons. 

The countries for which the largest amounts of new tonnage 


have been launched are Great Britain and Northern Ireland 
(766,290 tons), Norway (465,539 tons), France (273,179 tons), 


Holland (133,134 tons), Sweden (101,296 
(92,566 tons). 

Comparing the tonnage launched in the principal shipbuilding 
countries for export with that constructed elsewhere for them, the 


following excess of ‘‘ exports ’’ is shown :— 


tons), and Portugal 


Gt. Britain & N. Ireland 410,056 gross tons U.S.A. 82,722 gross tons 
Sweden 144,600 Denmark 49,841 
Italy 86,362 5} Belgium 31,599 
Canada 83,844 Holland 9.351 
In France and Norway, the “‘ imports’’ show an excess of 


134,919 tons and 418,565 tons respectively. 

The World launches for the year include 145 ships of 6,000 
tons each and upwards, of which 34 range from 10,000 to 15,000 
tons, and six are of 15,000 tons and upwards, three of the latter 
being built in Great Britain and Northern Ireland. 

The total tonnage of steamers launched in the World is 791,860 
tons, of which 502,045 (63.4 per cent.) were launched in Great 
Britain and Northern Ireland, and 289,815 tons (36.6 per cent.) 
in countries abroad. 

There were launched 57 ships of 461,051 tons to be fitted with 
geared steam turbines. There were also launched three ships 
of 23,100 tons, in which turbo-electric propulsion is employed. In 
addition there were launched 13 ships of 49,543 tons with a com- 
bination of steam reciprocating engines and low pressure turbines. 
In Great Britain and Northern Ireland, there were launched 34 
turbine ships of 294,981 tons (including the above three of 23,100 
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Mercantile Shipbuilding during 1948—continued 


tons fitted with electric drive), and eight vessels of 38,791 tons 
with a combination of steam reciprocating engines and turbines. 
The total tonnage of motorships launched in the World is 
1,517,883 tons. Ot these, 674,301 tons (44.4 per cent.) were 
launched in Great Britain and Northern Ireland, and 843,582 tons 
(55.6 per cent.) in countries abroad. The motorships include 
eleven ships, of 15,240 tons, in which electric drive is employed. 
During 148. there were launched 64 steam and motor oil tankers, 
of 599,903 tons—excluding ships of less than 1,000 tons—of which 
33, of 291,095 tons, were built in Great Britain and Northern 
Ireland. Of the 64 tankers, 52, of 477,100 tons, are motorships. 
Of the steam tonnage Jaunched in the World—791,860 tons— 
about 709,000 tons are steamers fitted to burn oil fuel in their 
furnaces, so that of the total World tonnage launched during 1948 
—2,309743 tons—approximately ten per cent. only is exclusively 
dependent on coal for propulsion. 
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Table showing size of Steamers and Motorships launched in the world during 1948. 


Progress of Shipbuilding during the Year 


Lloyd’s Register Quarterly Returns show that 3,971,978 tons 
were under construction throughout the World at the beginning 
of 1948. A decrease of 52,604 tons was noted for the March 
quarter, although in June and September increases of 102,515 tons 
and 181,984 tons respectively were shown. The total tonnage 
under construction in the World at the end of December—4, 140,816 
tons—was 63,057 tons less than that for the September quarter, 
when the total figure of 4,203,873 tons was, apart from the period 
of the Second World War, the highest figure recorded since 
December, 1921. In Great Britain and Northern Ireland, the 
total under construction at the commencement of the year was 
2,162,982 tons. Decreases noted in March, September and Decem- 
ber were partly offset by a large increase at the end of the June 
quarter, but the total of 2,114,730 tons under construction at the 
end of 1948 represents a decrease during the year of 2.2 per cent. 
It is to be remembered, moreover, that the tonnage of ships under 
construction continues to be influenced by the delays which present 
circumstances are imposing upon the completion of ships, and the 
consequent prolongation of the time required for building them. 
The figures of new tonnage commenced in Great Britain and 
Northern Ireland during the year have fluctuated considerably from 
quarter to quarter, but the total tonnage commenced throughout 
the year is some 3,000 tons more than that commenced during 1947. 

The largest increases abroad are shown for the United States 
of America (270,996 tons), France (118,900 tons), while substan- 
tial decreases are noted for Canada (72,058 tons), Italy (54,021 
tons), Holland (26,680 tons), Denmark (20,391 tons), Sweden 
(16,190 tons) and for Portugal (14,625 tons). 

¢ ae 


At the beginning of 1949, the tonnage under construction in 
Great Britain and Northern Ireland exceeded the total tonnage 
under construction abroad by 88,644 tons. Eight countries had 
more than 100,000 tons of shipping under construction, viz. : 
Great Britain and Northern Ireland, 2,114,730 tons; France, 414,289 
tons; United States of America, 406,848 tons; Sweden, 245,415 
tons; Holland, 228,519 tons; Italy, 165,901 tons; British Domin- 
ions, 136,008 tons (including Canada, 76,192 tons) ; and Denmark, 
114,294 tons. Following next in order are Spain with 98,961 
tons; Norway with 90,408 tons; and Belgium with 78,259 tons. 


Size and Type of Ships launched in Great Britain and Northern 
Ireland 
The Returns for 1948 show that the following twenty-three ships 
exceeding 10,000 tons each were launched during the year :— 


s.s. '* Himalaya” — ... 28,250 tons, built at Barrow 
Whale Oil Factory 


m.s. ‘* Kosmos VY.” 19,000 _,, ee Haverton Hill-on-Tees 
s.s. ** Magdalena ”’ 17,000 _,, - Belfast 
s.s. ‘* Presidente Peron ’’ 13,800 ,, as Barrow 
m.s. ‘*‘ Mocambique ” 12,950 ,, ¥ Newcastle 
m.s. ‘ Angola”’ ... eae 12,932 _,, a 
m.s. ‘* Port Brisbane” ... 12,450 Wallsend 
s.s. ‘* Peleus ”’ 11,500 3irkenhead 
s.s. * Pyrrhus”’ ie oo ee as ” 
m.s. ‘* Port Auckland’’... SER .. = Newcastle 
in.s. ‘* Cumberland ” . sce SRE os ce Glasgow 
m.s. ‘Sussex’ ... ine ov SEE ys = Clydebank 
m.s. ‘‘ Hertford ane « 076 « a Newcastle 
Oil tanker 
m.s. ** British Chivalry ” i2i7 (. a Glasgow 
Oil tanker 
m.s. ‘f Athellaird ’’ 11,100 ,, ne Birkenhead 
Oil tanker 
s.s. ‘‘San Silvestre ”’ 11,100 ,, Pe Haverton Hill-on-Tees 
s.s. ** Duquesa’”’ 1 = Newcastle 
Oil tanker 
m.s. *‘ British Fame” ... 10,955 ,, - Wallsend 
s.s. ‘* Paraguay Star’’... 10,723 ,, - Birkenhead 
Oil tanker 
m.s. ‘* Eleonora Mersk ”’ 10,430 ,, = Haverton Hill-on-Tees 
s.s. ‘* Karanja ” 10,294 _,, ms Glasgow 


Oil tanker 
m.s. ‘* Héegh Rover’’... oo ee s ke Sunderland 
m.s. “ Doric” 10,000 Glasgow 


There were also launched 61 ships of between 6,000 and 10,000 
tons each, comprising 20 steamers and 41 motorships. 

Excluding ships of less than 1,000 tons, 33 ships of 291,095 tons 
(two steamers, of 13,583 tons, and 31 motorships, of 277,512 tons), 
were launched during 1948 for the carriage of oil in bulk, of which 
one steamer and six motor ships each exceed 10,000 tons. One 
turbo-electric oil tanker, of 11,000 tons, and 23 motor oil tankers, 
of 194,611 tons, are for registration in Great Britain and Northern 
Ireland; eight, of 74,954 tons, are for Norway, and include th« 
motor whale-oil factory ‘‘ Kosmos V,’’ of 19,000 tons; and one 
motor oil tanker, of 10,430 tons, is for Denmark. 

Including those of less than 1,000 tons each, the total tanker 
tonnage represents 25.0 per cent. of the total output for the year 
1948. This percentage compares with 11.7 per cent. for 1947; 
27.2 per cent. for 1946; 23.6 per cent. for 1945; 22.6 per cent. for 
1938; 15.7 per cent. for 1937; 17.4 per cent. for 1936; 10.2 per 
cent. for 1935; and 15.0 per cent. for 1934. The highest percentag¢ 
recorded was that for 1931, viz., 48.5. 

The total tonnage of steamers fitted for burning oil fuel, launched 
during the year, amounts to approximately 465,000 tons. 

As usual, a number of ships designed for Fishing (40), Towing 
(11), Channel, Coasting, River and Harbour service, Dredging 
and other special purposes, have been launched. Five ships, of 
13,244 tons, are of all-welded construction, including two dredgers, 
of 1,287 tons each, and the motor oil tanker ‘‘ Eleonora Mersk,’’ 
of 10,430 tons, mentioned above. 

The average tonnage of steamers and motorships launched 
during the year is 3,440 tons. If ships of less than 500 tons ari 
excluded, the average is increased to 4,466 tons, as compared with 
4,973 tons in 1947, 4,767 tons in 1946, 4,044 tons in 1945, 5,266 
tons in 1938 (including the ‘‘ Queen Elizabeth ’’); 4,186 tons i 
1937;3,928 tons in 1936; 4,831 tons in 1935; 5,026 tons in 1934 
(including the ‘‘ Queen Mary ’’); 2,502 tons in 1933; 3,405 tons in 
1932; 5,760 tons in 1931; and 4,656 tons in 1930. 
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‘Mercantile Shipbuilding during 1948— continued 


Ships Fitted with Steam Turbine Engines 


During 1948, 34 ships of 294,981 tons were launched in which 
the propelling power is derived from steam turbine engines. Three 
of these ships, of 23,100 tons, are fitted with electric drive, and 
reduction gearing is employed in the remainder. In addition to 
these, 8 ships, of 38,791 tons, are fitted with a combination of 
steam reciprocating engines and turbines. 


Ships Fitted with Internal Combustion Engines 


The tonnage of ships launched during 1948 to be fitted with 
internal combustion engines amounts to 674,301 tons, which is 
57.3 per cent. of the total output of steam and motor tonnage 
during the year. The figure compares with 562,656 tons (47.2 
per cent.) tor 1947; 529,756 tons (47.3 per cent.) tor 1946, 338,887 
tons (37.9 per cent.) for 1945; 465,602 tons (45.4 per cent.) for 
1938; 388,281 tons for 1937; 408,004 tons for 1936; 249,605 tons 
for 1935; 188,994 tons for 1934; and with the very low tonnages 
for 1933 (47,825 tons) and 1932 (2,443 tons). It should be noted 
that the high total of 759,282 tons recorded in 1930 represented 
51.6 per cent. of the total] output of steamers and motorships for 
that year. 

The motorships launched include 14 ships, mentioned above, 
exceeding 10,000 tons. Twenty-seven between 8,000 and 10,000 
tons were launched, 14 between 6,000 and 8,000 tons, and 16 
between 4,000 and 6,000 tons. 

It may be noted that, while the average tonnage of the steamers 
of 500 tons gross and upwards launched during 1948 is 3,708, the 
similar average for motorships is 5,267 tons. 








Legal Notes 
‘Two Interesting Conservancy Cases 


(by our Legal Correspondent) 


Two recent legal decisions against Harbour Authorities whose 
responsibilities included conservancy duties in their channels and 
approaches serve to emphasise the need for unremitting care and 
diligence in the carrying out of these unspectacular but very expen- 
sive and always onerous tasks. 

In one case, evidence showed that certain channel leading 
marks, which had formerly indicated the centre of the navigable 
channel, were not altered when the channel had been widened on 
one side only. A shoal, the periodically encroaching extremity of 
which was inadequately and inaccurately marked, had so narrowed 
the channel that navigators of vessels trusting to the marks would 
have to’pass over that portion of it that projected into the channel. 
This meant that vessels passing inwards had shallower water than 
had been advertised to the public as the ruling depth, in the 
navigable channel beneath them. 

A number of spasmodic channel surveys and soundings over 
the shoal were shown to have been carried out in a somewhat 
haphazard manner, using the slack of each low water spring tide 
period, so that a direct sounding could be read straight off, no 
deduction for tidal variation or need for a watcher on a con- 
veniently placed tide gauge being necessary. Adequate organ- 
isation for the dissemination to users of the channel of information 
as to channel depths, etc., as revealed by the soundings had not 
been shown in evidence to be in existence, often only verbal in- 
formation being given to pilots at informal chats with them by 
the harbour master, who was the person who actually took the 
soundings, 

The vessel concerned in the first case was in charge of one of 
the recognised pilots controlled by the Harbour Authority and it 
was shown that, although the pilot knew of the error in the align- 
ment of the channel transit marks, yet his knowledge of the actual 
depth over and position of the shoal at the time he attempted the 
inwards passage was not up to date and accurate, with the result 
that the vessel, deeply loaded and going in on a falling tide, 
grounded and eventually broke her back. 
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Judgment was given against the harbour authority mainly on 
the ground that adequate means had not been shown to exist 
for warning users of the waterway of any change in the approach 
depths and that the advertised navigable channel depths had not 
been corrected up to date. 

The other case was that of a small loaded tanker which. on 
leaving moorings in the stream, fouled with her propeller a num- 
ber of ropes and wires and pieces of stud link chain, which stopped 
the revolutions of the screw. Two of the fouled wires had to be 
severed from dolphins (to which each had been secured before 
the accident happened) so that the vessel could be set free. 

The Court, in giving judgment against the harbour authority 
found that the vessel was in the recognised navigable channel 
where she was entitled to be when the wires, etc., were picked 
up, the judge remarking that he thought the wires were raised up 
from the bed of the river in bights (he was so advised by the 
Elder Brethren sitting with him) and being old wires, a couple of 
these coils occurring close together, the vessel had found them 
with her propeller when afloat in the channel. 

From time to time the Courts have laid down the duty of har- 
bour authorities as regards conservancy. This duty is to exercise 
reasonable care to see that the port is reasonably free for vessels 
passing through, navigating upon their lawful occasions, and 
navigating for reward to the authorities (i.e., paying harbour 
dues). 

Lord Justice Banks, in the case of the ‘‘ Orita’’ (1924) striking 
a submerged object in the Mersey, said ‘‘the duty of the Board, 
as the Harbour Authority, was not disputed. It was to remove 
from the fairway, the channel, any wrecks or portions or wrecks, 
or any obstruction to navigation of which they were in fact aware 
—either to remove them, or until removal to warn people of the 
existence of such things as they were in fact aware of; but they 
were responsible for the non-removal of such things, as they ought, 
by taking reasonable care, to have discovered the existence of.”’ 

Money spent by Harbour Authorities on wreck marking, sweep- 
ing, recovery of lost anchors, hydrographic surveying and speedy 
publication of the results, particularly in the case of channels 
known to be silting, is an insurance and safeguard against any 
allegation being made by users of the port that the depths in the 
recognised navigable channels are not as advertised or that un- 
marked obstructions exist. It also ensures that the river or dock 
bed has been carefully swept over and may be regarded as reason- 
ably free from any hitherto unknown and uncharted wrecks or 
obstructions. 

The same considerations apply to recovery of floating timber 
and driftwood. Although this, as ‘‘flotsam’’ and “‘ jetsam,’ is 
legally the property of the Crown and should, if of any value or 
not, properly be handed over to the Receiver of Wrecks (who may 
reward the finder), the actual burden of location and recovery in 
harbours or navigable waterways is placed on harbour authorities. 

Driftwood can be a real menace to a Conservancy Authority, 
and it is at its worst if there is any large engineering construction 
work proceeding on the river bank. Recovery is an expensive 
problem and can usually only be solved in a tidal river by having 
a continuous patrol or ‘‘ look out ’’ launch equipped to deal with 
the multifarious sizes and shapes of timber, etc., whether floating, 
semi-submerged, or completely submerged, that may be 
encountered. 

The Conservancy Authority, to help itself, may call to its aid 
other interested parties, river users, police, etc., to assist, but the 
primary responsibility in proved cases of damage to craft using 
the recognised channel by floating timber is theirs and cannot be 
escaped, unless it can be proved that they took all reasonable and 
proper steps to discover and remove such obstructions. 

Judgments in both these cases bring home to Conservancy 
Authorities the fact that expenditure on well equipped harbour 
patrol launches, with a keen sense of responsibility on the part 
of the conservancy staff, so that wrecks and obstructions located 
are never lost sight of until adequately marked or removed, 
accurate hydrographic surveying, with a system of up to date 
chart corrections and a vigilant harbour directorate is the best 
insurance premium a conservancy authority can have against pos- 
sible heavy claims. 
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Notes of the Month 


New Fog Signal at Port of Southampton, 

Final tests have been carried out on the new Diaphone (Type F) 
Fog Signal erected at 37 Berth, Southampton Docks, by Chance 
Brothers, Ltd., of Smethwick, who are the manufacturers. This 
signal replaces the fog-bell at the junction of the Test and the 
Itchen, and has a sound range from seven to eight miles. A 
blast, ending in a characteristic grunt, is sounded every 60 seconds. 


Early Re-opening of the Port of Montreal. 

Montreal Harbour may be open to shipping early this month, 
as two ice-breakers started work on the ice barrier some weeks 
earlier than ever before. Lighthouses on Montreal Island were 
switched on to guide them at their work. The decision as to 
whether shipping will restart is subject to the permission of 
insurance companies. 


Israel to Increase Port Capacity. 

The pier area and handling capacity of the port of Haifa are 
to be increased from 1,250,000 tons to two million tons annually 
during the next 18 months. The project is to be financed partly 
by a United States loan to Israel and partly by Government 
funds. Port handling is managed by Mr, H. Stebbens, a Briton 
who remained after the British Mandate ended and pioneered the 
port’s mechanisation after Arab manual labour had withdrawn. 
Plans are also ready for developing the capacity of the port of 
Tel-Aviv to one million tons annually by 1952. Even after 
enlargement the ports of Haifa and Tel-Aviv will still be in- 
sufficient to meet Israel’s import requirements, which are expected 
to reach 3,500,000 tons yearly by 1952. The situation is com- 
plicated by the fact that Haifa is expected also to serve as a transit 
port for Transjordan, 


Trade at the Port of Churchill, 


The Province of Manitoba is endeavouring to secure more 
trade for Port Churchill, which was opened for general maritime 
use in 1931, but has since been operating at about one-third of 
its capacity. Only one British steamship company, R. S. 
Dalgleish, Ltd., of Newcastle, maintains a regular service between 
the United Kingdom and the port. Grain, which last year totalled 
158,000 tons, is practically the only export. Imports consist chiefly 
of alcoholic beverages purchased by the Liquor Board of the Mani- 
toba Government. It is claimed that vessels using the route are 
protected more than ever by the modern aids to navigation, which 
are now available. 


Pittenweem Harbour Plans. 

The Fisheries Division of the Scottish Home Department have 
approved the proposals of Pittenweem Town Council for improving 
the harbour, which local fishermen believe to be so unsafe that 
they are using Anstruther harbour, three miles away. The Town 
Council’s engineers have estimated that the improvement will cost 
£14,828. In a letter to the Town Council, the Department state 
that their engineer had examined the harbour and had approved 
the proposals. He had suggested, however, the addition to the 
new pier of a parapet wall on the south face. If the necessity for 
this were admitted by the Town Council, it would involve the 
expenditure of a further estimated £600. Councillor W. Bowman 
told the Town Council that the addition of a parapet on the new 
pier would be impractical, as the pier would form the discharging 
stage. It would not be possible to discharge if the parapet were 
added. It was agreed to suggest to the Department that no parapet 
be constructed. 





PUBLIC NOTICES. 


SOUTHAMPTON ‘HARBOUR BOARD. 
MAJOR DREDGING SCHEMES. 

The Southampton Harbour Board invites tenders for Major 
Dredging Works throughout all reaches of the Deep Water Channel 
between the West Bramble Buoy and the New Docks off Cracknore, 
involving the removal of approximately 3,600,000 cubic yards in situ. 

Copies of Conditions of Contract, Specification, Bill of Quantities, 
Form of Tender and Plans may be obtained from the Board’s Hydro- 
graphic Surveyor (Lieut.Commander D. H. Macmillan, R.N.R. (Rtd.) 
Assoc. I.N.A.) at the Board's Offices on payment of a deposit of Ten 
Guineas which will be refunded on receipt of a bona-fide Tender and 
receipt of all documents, Cheques to be made payable to The 
Southampton Harbour Board. 

Specification and drawings may be 
Hydrographic Office on the Town Quay. 

Tenders, marked “Dredging Tender,’ must be addressed and 
deliv ered to the undersigned not later than noon on Friday, 24th June, 
1949, 

The Board does not bind itself to accept the lowest or any tender. 
QO. H. LEWIS, M.Inst.T. 

General Manager and Clerk. 


22nd March, 1949. 


inspected at the Board’s 


Harbour Offices, 
Town Quay, 
Southampton. 


BOMBAY PORT TRUST. 
2,000 TON STEAM DRIVEN CENTRAL BOW WELL DRAG SUCTION 
HOPPER DREDGER. 
Tenders for the construction and delivery of the above vessel will 
be received at 12 noon on the 20th June, 1949. 
The tender documents and drawings may be seen at the offices of 
Sir Bruce White, Wolfe Barry & Partners, Consulting Engineers, 1, 
Lygon Place, Westminster, S.W.A, from whom copies of the tender 
documents may be obtained on payment of a deposit of £20 with an 
additional payment of £5 per set of documents. The deposit will be 
returned to firms submitting bona fide tenders. 
Copies of the drawings may be obtained from Messrs. 
Rabjohns, Limited, Abbey House, Victoria Street, Westminster, 
on payment and production of the Consulting Engineers’ 


SITUATIONS VACANT, 


ENGINEERING DRAUGHTSMAN required for progressive position. 
Experience in mechanical handling equipment or with the installation 
desirable. Also vacancy for competent detailing draughtsman. Apply 
to Personnel Manager, Samuel Williams & Sons, Ltd., Dagenham 


Dock, Essex. 


Lawes- 
S.W.A, 


authorisation. 





CRANDALL DRY DOCK ENGINEERS, Inc. 


* 
RAILWAY DRY DOCKS 
FLOATING DRY DOCKS 
BASIN DRY DOCKS 
PORT FACILITIES 


238, MAIN ST., CAMBRIDGE, MASSACHUSETTS, U.S.A. 
Cable Address “CRADOC, Boston” 


Investigations 
Reports 
Design 
Construction 


Supervision 
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